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EXECUTIVE  SUMMARY 


ES.l  INTRODUCTION 

In  1976,  the  Department  of  Defense  (DOD)  devised  a  compre¬ 
hensive  Installation  Restoration  Program  (IRP).  The  purpose  of 
the  IRP  is  to  assess  and  control  migration  of  environmental 
contamination  that  may  have  resulted  from  past  operations  and 
disposal  practices  on  DOD  facilities,  and  possible  migration  of 
hazardous  contaminants.  In  response  to  the  Resource  Conserva¬ 
tion  and  Recovery  Act  of  1976  (RCRA)  ,  and  in  anticipation  of 
the  Comprehensive  Environmental  Response  Compensation  and 
Liability  Act  of  1980  (CERCLA  or  "Superf  nd")  ,  the  DOD  issued  a 
Defense  Environmental  Quality  Program  Policy  Memorandum  (DEQPPM) 
dated  June  1980  (DEQPPM  80-6),  requiring  identification  of  past 
hazardous  waste  disposal  sites  on  DOD  agency  installations.  The 
U.S.  Air  Force  implemented  DEQPPM  80-6  by  message  in  December 
1980.  The  program  was  revised  by  DEQPPM  81-5  (11  December 

1981)  ,  which  reissued  and  amplified  all  previous  directives  and 
memoranda  on  the  IRP.  The  Air  Force  implemented  DEQPPM  81-5  by 
message  on  21  January  1982.  The  IRP  has  been  developed  as  a 
four-phase  program,  as  follows: 

•  Phase  I  --  Problem  Identification/Records  Search 

•  Phase  II  --  Problem  Confirmation  and  Quantification 

•  Phase  III  --  Technology  Base  Development 

•  Phase  IV  --  Corrective  Action 

Only  the  Phase  II  Problem  Confirmation,  Stage  1,  portion  of  the 
IRP  effort  at  Travis  Air  Force  Base  is  included  in  the  effort 
described  in  the  report. 

ES.2  SCOPE  OF  WORK 

Travis  Air  Force  Base  occupies  approximately  5,025  acres  in 
Solano  County,  California.  Since  the  beginning  of  military 
operations  in  1943,  activities  at  the  Base,  in  support  of 
mission  operations,  have  resulted  in  the  development  of  a 
number  of  areas  suspected  of  potentially  releasing  hazardous 
substances  to  the  environment. 
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The  field  investigation  described  in  Task  Order  0004  addressed 
the  following  12  areas: 

•  Storm  Sewer  Zone. 

-  Fire  Training  Area  No.  1. 

-  Oil  Spill  Area. 

Solvent  Spill  Area. 

Storm  sewer  system. 

•  Landfill  No.  3. 

•  JP-4  Spill  (1978)  Area. 

•  Fire  Training  Area  No.  4. 

•  Sewage  Treatment  Plant  Zone. 

-  Inactive  sludge  disposal  area. 

-  Inactive  oxidation  ponds. 

•  North  Landfill  Zone. 

Landfill  No.  1. 

-  Landfill  No.  2. 

-  Fire  Training  Area  No.  2. 

Fire  Training  Area  No.  3. 

The  locations  of  these  zones/areas  are  shown  in  Figure  ES-1. 

The  scope  of  the  investigation  included  the  following 
activities : 

•  The  installation  of  34  monitoring  wells  at  the 
investigation  sites. 

•  Collection  of  soil  samples  for  chemical  analysis  from 
selected  borings. 

•  Establishment  of  19  surface-water  and  storm  drain 
sampling  locations. 

•  The  collection  and  analysis  of  one  round  of  sediment 
samples  from  11  stream  locations. 

•  The  collection  and  analysis  of  two  rounds  of  water 
quality  samples  from  all  groundwater  monitoring  wells, 
storm  drains,  and  surface-water  monitoring  sites. 

•  The  collection  of  six  rounds  of  water-level  measure¬ 
ments  from  each  well,  storm  drain,  and  surface-water 
station. 

Analytes  sampled  in  soil  and  water  included  volatile  organic 
compounds  (VOA) ,  total  organic  carbon  (TOC),  oil  and  grease, 
petroleum  hydrocarbons,  phenols,  selected  metals,  pesticides 
and  herbicides,  and  potability  factors  (calcium,  magnesium, 
sodium,  alkalinity,  sulfate,  chloride,  nitrate,  and  total 
dissolved  solids)  . 
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FIGURE  £S1  LOCATION  OF  PHASE  II  SITES  AT  TRAVIS  AFB 


ES.3  MAJOR  FINDINGS 


ES.3.1  Hydrogeological  Conditions 

The  following  are  general  conclusions  concerning  the  regional 
geological  and  hydrogeological  setting  at  Travis  AFB: 

•  The  Base  is  underlain  by  alluvium  of  Pleistocene  and 
Quaternary  Ages.  The  alluvium  consists  of  inter¬ 
fingering  and  interbedded  gravels,  sand,  silts,  and 
clays.  The  groundwater  occurs  under  perched,  water 
table,  and  semi-confined  conditions.  Due  to  the  low 
permeability  of  the  sediments,  the  aquifer  is  not  a 
major  water  producer  at  Travis  or  in  the  area 
surrounding  the  Base.  Groundwater  is  used  to  *  tppiy 
small  domestic,  irrigation,  and  stock  wells. 

•  The  groundwater  flow  direction  in  the  shallow  aquifer 
beneath  Travis  AFB  is  southward  toward  Suisun  Marsh 
and  Bay.  Flow  directions  are  not  substantially 
affected  by  pumping  domestic,  stock,  and  irrigation 
wells  south  of  the  Base. 

•  Due  to  the  deoosit ional  environment  (laaoona!)  of  the 

sediments,  the  natural  water  quality  contains  elevated 
concentrations  of  chlorides  and  total  dissolved 
solids.  These  concentrations  are  generally  above  the 
California  Action  Levels  established  by  the  California 
Department  of  Health  Services  for  drinking  water, 
which  have  been  adopted  as  guidance  criteria  for 
cleanups  at  hazardous  substance  sites  by  the 

California  Water  Resources  Control  Board. 

•  Groundwater  in  the  area  of  Travis  AFB  has  been 
characterized  as  sodium-bicarbonate  or  sodium-calcium- 
bicarbonate  type. 

ES.3. 2  Soil  and  Water  Quality 

The  following  are  general  conclusions  concerning  soil  and  water 
quality  data  collected  at  Travis  AFB  in  the  course  of  this 

investigation: 


•  All  of  the  sites  where  soil  and/or  sediment  samples 
were  collected  (FTA-1,  0^1  Spill  Area,  Solvent  Spill 
Area,  FTA-4 ,  FTA-2 ,  FTA-3,  STPZ)  exhibited  elevated 
levels  of  oil  and  grease  or  petroleum  hydrocarbons. 
The  highest  concentration  of  oil  and  grease,  2,400 
mg/kg  occurred  in  Union  Creek  at  SG-15,  in  the 
interval  sampled  from  4  to  8  inches  below  ground 
surface.  Within  the  soil  borings,  the  highest 
concentration  (5,500.  mg/kg)  of  oil  and  grease  was 
found  in  a  duplicate  sample  in  the  0-  to  1.5-foot 
interval  at  MW-103.  The  original  sample  concentration 
was  4,500  mg/kg.  No  Federal  or  State  Action  Levels 
exist  for  oil  and  grease  or  petroleum  hydrocarbons  in 
soils  and/or  sediments.  Low  levels  (<70  mg/kg)  of  oil 
and  grease  may  be  attributable  to  natural  vegetative 
decay  processes,  and  can  be  considered  background. 

•  The  highest  petroleum  hydrocarbon  concentration 
(16,000  mg/kg)  occurred  in  the  0-  to  1.5-foot  sample 
at  MW-118.  Volatile  organics  were  also  analyzed  in  the 
soils  and  sediments.  The  highest  concentration  found 
in  sediment  was  3.4  mg/kg  of  ethylbenzene  in  the  8-  to 
12-inch  interval  in  SG-9.  The  highest  concentration  in 
soil  occurred  in  the  0-  to  1.5-foot  interval  at  MW-106 
where  0.017  mu/ky  of  7CE  was  u«t«ct«u.  It  can  be 
concluded  that  the  soils  and  sediments  at  Travis  AFB 
have  been  affected  by  past  disposal  practices.  Under 
current  conditions  petroleum  hydrocarbons  will 
continue  to  accumulate  at  FTA-4  since  this  is  an 
active  fire  training  area  utilizing  waste  fuels  and 
oils. 

•  Of  the  analytes  sampled  in  the  storm  drains  Juu  Union 
Creek  benzene,  toluene,  tetrachloroethene ,  trichloro- 
ethene,  1, 1-dichloroethene ,  chlorobenzene,  and  trans- 
1, 2-dichloroethene  exceeded  or  equaled  State  Action 
Levels.  The  major  source  of  contaminants  appears  to  be 
the  storm  sewer  system  itself. 

•  Potability  factors  (alkalinity,  chloride,  nitrate  (as 
N)  ,  sulfate,  total  dissolved  solids,  calcium,  mag¬ 
nesium,  and  sodium)  concentrations  Varied  across  the 
Base.  Chlorides  and  total  dissolved  solids  naturally 
exceed  Federal  or  state  standards,  however,  in  the 
North  Landfill  Zone  and  the  Sewage  Treatment  Plant 
Zone  concentrations  of  these  and  other  indicators 
indicate  inorganic  groundwater  contamination. 
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Of  the  volatile  organic  compounds  sampled  in 
groundwater,  TCE  had  the  most  exceedances  of  the  State 
•510"  Level.  No  major  plume  is  exhibited,  implying 
individual  sources  rather  than  one  major  source  are 
contributing  TCE  to  the  groundwater.  Other  VOC's  with 
exceedances  ir.  groundwater  include:  benzene,  1,1,1- 
trichloroethane,  pce,  1 , 2-dichloroethane ,  1,1- 
a ichloroethene ,  and  chlorobenzene. 


es ticides  and  herbicides  were  detected  at  Landfill 
No.  3,  the  North  Landfill  Zone,  and  the  Sewage 
.  P.lant  Zone*  No  concentrations  exceeded 
Drinkin9  Water  Standards.  Total  organic  carbon 
(TOC  concentrations  varied  considerably  between 
sampling  rounds  and  did  not  prove  to  be  a  good 
indicator.  Phenols  were  only  detected  in  the  Storm 
sewer  Zone  in  one  sampling  round.  Detected 

7  atl°nS.  °f  mercury  in  the  Sewage  Treatment 
Plant  Zone  and  selenium  at  Landfill  No.  2  exceeded 
Federal  standards  in  one  sampling  round. 


ES«3.3  Site-Specific  Conclusions 


As 


a  conclusion  to  the  investigation,  each  of  the 
investigated  can  be  categorized  accordin 

requires  no  further  action  (Category  I),  requires  further 


sites 
whether  it 


(SKS&'mi  'C?»"9?rr,  111  ■  OI  i.r  7S,l"S 


^  1  applle.s  to  sites  where  no  further  action 

(including  remedial  action)  is  required  because 
lcient  data  exist  to  rule  out  unacceptable  health 
or  environmental  risks  resulting  from  the  site. 


Category  II  applies  to  sites  that  have  confirmed 
contamination  potentially  representing  unacceptable 

investigation.  h"lth  ha~rdS'  a"d  ^ 


reauired  f1?  a.pplies  to  3ite3  where  remedial  action  is 
of  remed-,?  A  necessary  data  to  support  an  analysis 
d  1  alternatives  have  been  gathered.  These 
sites  are  considered  ready  for  IRP  Phase  IV  action. 


Site-by-site  conclusions  are  summarized  in  Table  ES-1. 


'tv 
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Table  ES-1 


Sumrary  of  Site-Specific  Conclusions,  Travis  Air  Force 
Base  Stage  1  Investigation,  IRP  Phase  II 


Zone/Area 

Investi¬ 

gation 

Cagetory 

Rationale 

Supporting 
Sections 
of  Report 

Storm  Sewer  Zone 

FTA-1 

II 

Soil  samples  indicate  contaminat  >n 
present  at  low  levels.  Water  quality 
data  do  not  exceed  standards. 
Monitoring  of  contaminant  levels 
required. 

4  3.1.1 

4. 4. 2.1 

Oil  Spill  Area 

II 

Soil  sairples  indicate  above 
background  levels  of  oil  and  grease. 
Water  quality  data  found  various 
volatile  organics,  mainly  TCS, 
exceeding  standards.  Two  additional 
monitor! iy*  wells  needed. 

4.3. 1.1 

4. 4. 2.1 

Solvent  Spill  Area 

II 

Soil  sanples  irdicate  contamination 
by  oil  and  grease,  and  TOE.  Water 
quality  analyses  found  various 
volatile  organics,  mainly  TCE, 
exceeding  standards.  Two  additional 
monitoring  wells  are  needed. 

4. 3. 1.1 

4. 4. 2.1 

Sewer  Right-of-Way 

II 

Soil,  sediment,  and  water  quality 
sairples  indicate  major  contamination 
by  oil  and  grease,  and  volatile 
organics.  Intensive  investigation 
into  sources  needed. 

4. 3. 1.1 

4. 3. 2.1 

4.4.2. 1 

Landfill  No.  3 

II 

Water  quality  data  indicate 
contamination  below  standards. 
Monitoring  of  contaminant ' levels 
required. 

4.4.2. 2 

JP-4  Spill  Area 

II 

Study  results  do  not  confirm  or 
deny  the  area  as  a  contamination 
source.  At  least  one  additional 
monitoring  well  needs  to  be 
installed. 

4.4. 2.3 
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Table  ES-1 
(continued) 


Zone/Area 

Investi¬ 

gation 

Cagetory 

Rationale 

Supporting 
Sections 
of  Report 

Sewaqe  Treatment 

Plant  Zone 

II 

Sediment  samples  indicate  oil  and 
grease  in  the  stream.  Water  quality 
data  indicate  exceedances  of 
standards  and  possible  movement 
off-Base. 

4. 3. 2.2 
4. 4. 2.4 

FTA-4 

II 

Sediment  sanplas  Indicate  above 
background  levels  of  oil  and 
grease  in  the  stream.  Water  quality 
data  indicate  sane  exceedances  of 
standards,  but  most  are  unconfirmed. 

4. 3. 2.3 

4. 4. 2.5 

North  Landfill  Zone 

Landfill  No.  1 

II 

Water  quality  data  indicate 
contamination  oy  ICE  below  standards. 
Monitoring  of  contaminant  levels 
required. 

4. 4. 2.6 

Landfill  No.  2 

II 

Water  quality  data  indicate  small 
amount  of  contamination  emanating 
from  site.  Monitoring  of  contaminant 
levels  required. 

4. 4. 2.6 

PEA-2 

II 

Soil  sarples  indicate  contamination 
by  oil  and  grease,  and  TCE.  Water 
quality  data  indicate  sore  volatiles 
below  standards,  but  unconfirmed. 

4.3. 1.4 

4. 4. 2.6 

PEA-3 

II 

Soil  samples  indicate  contamination 
by  oil  and  grease.  Water  quality 
data  indicate  some  volatiles  above 
standards,  but  unconfirmed.  Two 
additional  monitoring  wells  are 
needed. 

4.3. 1.4 

4. 4. 2.6 

ES-8 
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ES.4  RECOMMENDATIONS 

Recommendations  for  implementation  of  the  alternatives  for 
further  investigation  on  a  site-by-site  basis  are  included  in 
this  subsection.  The  site-by-site  recommendations  are  preceded 
by  some  general  recommendations  concerning  the  handling  and 
disposal  of  hazardous  substances  and  further  monitoring 
programs  associated  with  the  IRP. 

ES . 4 . 1  General  Recommendations 

The  following  general  recommendations  are  made: 

•  The  presence  of  VOC*s  and  oil  and  grease/petroleum 
hydrocarbons  in  soils  and  sediments,  and  volatile 
organics  in  the  storm  sewer  system  and  Union  Creek  at 
Travis  AFD  suggest  discharge  of  hazardous  substances 
is  taking  place?  particularly  solvents,  fuels,  and 
other  petroleum  by-products.  During  Phase  II  field 
investigations,  wash  waster  was  observed  on  one 
occasion  by  WESTON  personnel,  being  discharged 
directly  to  the  storm  sewer.  It  is  not  known  if  this 
is  a  common  or  recurring  condition.  Therefore,  it  is 
recommended  that  all  discharge  of  wash  waters  and 
nonaqueous  substances  directly  to  the  soils  or  storm 
sewer  system  be  curtailed,  and  these  solutions  be 
routed  to  the  appropriate  sewer  system  for  tre^^ment. 

•  The  shallow  water  table  aquifer  has  been  shown  to  be 
contaminated  with  volatile  organics,  pesticides, 
herbicides,  and  inorganic  compounds.  Further  sampling 
and  analyses  are  recommended. 

•  Of  the  analytes  sampled  in  Stage  1,  TOC  and  phenols 
were  found  at  or  near  the  detection  limit.  Further¬ 
more,  TOC  exhibited  little  correlation  with  other 
organic  compounds  and,  therefore,  was  of  little  U3e  in 
data  interpretation.  It  is  recommended  that  these 
parameters  be  dropped  from  future  sampling  and 
analytical  protocols  associated  with  site  investiga¬ 
tions  at  Travis  AFB.  Instead,  it  is  recommended  that 
VOC  analysis  become  the  principal  analytical  tool  for 
investigation.  At  sites  thought  to  be  contributing  a 
significant  load  of  inorganics  (sanitary  landfills)  to 
groundwater,  it  is  recommended  that  boron  be  added  to 
the  sampling  and  analytical  protocol.  In  addition,  new 
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monitoring  wells  should  be  installed  to  intercept  any 
floating  hydrocarbons.  The  existing  monitoring  wells 
#  were  designed  and  installed  to  intercept  floating  hy¬ 
drocarbons.  Due  to  perched  and  semi-confined  ground¬ 
water,  the  water  levels  in  most  wells  rose  above  the 
top  of  the  screen,  therefore,  floating  hydrocarbons 
may  not  be  detected.  Samples  from  these  new  wells 
should  be  submitted  for  petroleum  hydrocarbon  iden¬ 
tification  analysis.  This  analysis  uses  capillary  gas 
chromatograph  methods  to  "fingerprint"  the  product, 
which  can  then  be  compared  to  samples  of  known  product 
for  identification  purposes. 

ES.4.2  Site-Specific  Recommendations 

Specific  recommendations  for  the  12  sites  investigated  are 
summarized  in  Table  ES-2.  All  new  and  existing  locations  should 
be  sampled  for  the  analytes  recommended  following  EPA  pro¬ 
tocols.  New  wells  should  be  constructed  of  4-inch  diameter  PVC 
screen  and  PVC  riser  pipe  in  order  to  better  determine  the 
presence  of  floating  hydrocarbons  on  the  water  table. 

The  STP2  is  the  site  of  most  immediate  concern  at  Travis  AFB 
because  it  poses  the  most  direct  potential  threat  to  drinking 
water  supplier  Contaminat ion  associated  with  the  Sewage 
Treatment "  Plant  has  been  fairly  well  defined  within  the  Base 
boundaries  on  the  basis  of  current  information.  Due  to  the 
evidence  of  potential  off-Base  migration  of  nitrates,  a 
potential  health  problem  may  exist.  Further  investigation, 
including  sampling  of  off-Base  wells,  is  required  to  positively 
identify  the  source  and  evaluate  the  extent  and  magnitude  of 
groundwater  contamination. 

In  addition,  the  presence  of  volatiles,  particularly  TCE ,  in 
the  storm  sewer  system  poses  a  potential  threat  to  Union  Creek. 
An  intensive  investigation,  including  additional  monitoring 
points  in  the  storm  sewer  and  a  survey  of  shops  disposing  into 
the  storm  sewer,  is  recommended.  The  investigation  of  the  SS2 
should  focus  on  identifying  the  location,  nature,  and  present 
status  of  the  source(s)  of  contamination. 
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Summary  of  Investigation  Recommendations 
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SECTION  1 

INTRODUCTION 


1.1  INSTALLATION  RESTORATION  PROGRAM 

In  1976,  the  Department  of  Defense  (DOD)  devised  a  comprehensive 
Installation  Restoration  Program  (IRP).  The  purpose  of  the  IRP 
is  to  assess  and  control  migration  of  environmental  contamina¬ 
tion  that  may  have  resulted  from  past  operations  and  disposal 
practices  on  DOD  facilities,  and  probable  migration  of  hazard¬ 
ous  contaminants.  In  response  to  the  Resource  Conservation  and 
Recovery  Act  of  1976  (RCRA)  ,  and  in  anticipation  of  the  Com¬ 
prehensive  Environmental  Response  Compensation  and  Liability 
Act  of  1980  (CERCLA,  or  "Super fund" ) ,  the  DOD  issued  a  Defense 
Environmental  Quality  Program  Policy  Memorandum  { DEQPPM)  dated 
June  1980  (DEQPPM  80-6),  requiring  identification  of  past  haz¬ 
ardous  waste  disposal  sites  on  DOD  agency  installations.  The 
U.S.  Air  Force  implemented  DEQPPM  80-6  by  message  in  Decemoer 
1980.  The  program  was  revised  oy  DEQPPM  81-5  (11  December 

1981) ,  which  reissued  and  amplified  all  previous  directives  and 
memoranda  cn  the  IRP.  The  Air  Force  implemented  DEQPPM  81-5  by 
message  on  21  January  1982.  The  Installation  Restoration  Pro- 
~ a*  a  four-ohase  oroqram,  as  follows: 

'i  k  ~ ’ * *■  "  - 

•  Phase  I  --  Problem  Identification/Records  Search 

•  Phase  II  —  Problem  Confirmation  and  Quantification 

•  Phase  III  --  Technology  Base  Development 

•  Phase  IV  --  Corrective  Action 

The  Phase  II  Problem  Confirmation,  Stage  1,  portion  of  the  IRP 
effort  at  Travis  Air  Force  Base  is  described  in  this  report. 
Definitions  of  the  terms  and  acronyms  used  in  this  report 
appear  in  Appendix  A. 

1.2  PROGRAM  HISTORY  AT  TRAVIS  AIR  FORCE  BASE 

Roy  F.  Weston,  Inc.  (WESTON)  has  been  retained  by  the  U.S.  Air 
Force  Occupational  and  Environmental  Health  Laboratory  (OEHL) , 
under  Contract  F33615-84-D-4400 ,  to  provide  general  engineer¬ 
ing,  hydrogeological,  and  analytical  services.  The  Phase  I, 
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Problem  Identification/Records  Search,  for  Travis  Air  Force 
Base  ( TAFB)  was  accomplished  by  Engineering  Science,  Inc.  (ESI) 
in  April  1983,  and  their  final  report  was  dated  August  1983.  In 
response  to  the  findings  contained  in  the  ESI  Phase  I  final 
report,  the  OEHL  issued  Task  Order  0033  to  WESTON,  directing 
that  a  presurvey  be  conducted  at  TAFB.  The  purpose  of  this 

presurvey  was  to  obtain  sufficient  information  to  develop  a 
work  scope  and  cost  estimate  for  conducting  a  full  Phase  II 

Problem  Confirmation  and  Quantification  Study  at  TAFB. 

The  presurvey  report  for  TAFB  was  submitted  by  WESTON  in  March 
1984.  Following  modification  of  the  scope  of  work,  Task  Order 
0004,  dated  20  September  1984,  was  issued,  which  authorized  a 
Phase  II,  Stage  1,  study  for  six  areas  or  zones  (including  12 
sites)  at  TAFB,  and  one  zone  at  the  Point  Arena  Air  Force 

Station  (PAFS)  .  Task  Order  0004  was  further  modified  and  Task 
Order  000401  was  issued,  dated  18  March  1984.  The  modified  Task 
Order  required  that  the  Point  Arena  Air  Force  Station  (PAAFS) 
investigations  be  discussed  in  a  separate  self-standing  report, 
and  therefore,  PAFS  will  not  be  discussed  further  in  this 

report. 

A  copy  of  the  formal  Task  Order  and  the  formally  modified  Task 
Order  are  included  in  Appendices  B  and  C,  respectively. 

On  12  October  and  15  October  1984  WESTON  met  with  representa¬ 
tives  of  Point  Arena  Air  Force  Station,  and  the  Bioenviron- 
mental  and  Civil  Engineering  Departments  of  Travis  Air  Force 
Base,  ana  one  of  the  drilling  subcontractors,  Stang  Hydronics, 
Inc.,  to  review  the  goals  of  the  investigation,  review  drilling 
procedures  and  locations,  and  establish  the  field  schedule. 
Monitoring  well  construction  commenced  at  TAFB  on  10  December 
1984  and  was  completed  by  21  January  1985.  Groundwater  and 
surface-water  sampling  was  conducted  in  March  and  May  1985. 

1.3  BASE  PROFILE 

Travis  Air  Force  Base  (TAFB)  occupies  approximately  5,025  acres 
of  land  in  Solano  County,  California.  The  Base  is  located 
approximately  3  miles  west  of  the  City  of  Fairfield,  and  is 
midway  between  San  Francisco  and  Sacramento.  The  area  surround¬ 
ing  the  Base  is  dominated  by  agricultural  and  .livestock  activi¬ 
ties.  Figures  1-1  and  1-2  are  index  maps  showing  the  location 
of  TAFB. 

A  number  of  annexes  (Table  1-1)  are  under  the  jur isidict ion  of 
TAFB,  and  were  included  in  the  Phase  I  study.  Only  the  Point 
Arena  Air  Force  Station  was  included  in  Phase  TI  investigations 
and,  as  stated  earlier,  that  investigation  will  be  included  in 
a  separate,  self-standing  report. 


5915A 


1-2 


1-3 


FIGURE  1  -2  TRAVIS  AFB  AREA  LOCATIONS 


• 

Travis 

rapEi 

Table  1-1 

Air  Force  Base 

Annexes 

Annex 

Size 

Use 

Golf  course  annex 

206  acres 

Golf  course  and  well- 
field  for  Base. 

Outer  marker  and 

TVOR  site 

316  acres 

Navigational  aids. 

Potrero  Hills  storage 
annex 

25  acres 

Leased  to  Explosive 
Technology .  Formerly 
TAFB  Defense  Area  Nike 
Battery  53. 

Almaden  Air  Force 

Station 

119  acres 

Caretaker  status. 
Formerly  a  long-range 
radar  installation. 

Mill  Valley  Air 

Force  Station 

106  acres 

Caretaker  status. 
Formerly  a  radar 
surveillance  center. 

Point  Arena  Air 

Force  Station 

81  acres 

Long-range  radar 
station . 
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Travis  Air  Force  Base  began  as  an  isolated  airstrip  with  a  few 
temporary  buildings  in  May  1943  as  the  Fairf ield-Suisun  Army 
Base.  Shortly  after  initial  activation,  the  Base  was  expanded 
and  its  primary  mission  became  the  ferrying  and  servicing  of 
tactical  aircraft  from  California  to  the  Pacific  war  zones.  The 
Base  became  the  West  Coast's  largest  aerial  port  by  1945,  and 
was  actively  involved  in  airlifting  troops  and  supplies  to 
occupied  Korea  and  Japan,  and  in  processing  returning  troops. 
In  April  1951,  the  Base  name  was  officially  changed  to  Travis 
Air  Force  Base. 

The  Military  Air  Transport  Services  (MATS)  assumed  jurisdiction 
of  ti.e  Base  in  1948.  Shortly  thereafter,  from  1949  to  1958, 
control  of  the  Base  was  under  the  Strategic  Air  Command  (SAC)  , 
and  the  Base  served  as  home  for  SAC  bombers,  such  as  the  B-29, 
B-36 ,  and  eventually  the  B-52.  During  this  period,  runways  were 
added  and  widened,  new  hang* ~s  were  constructed,  and  permanent 
living  quarters  were  establiined. 

MATS  resumed  control  of  the  Base  in  1958,  and  the  Base  became 
the  headquarters  for  MATS'  Western  Transport  Air  Force.  In 
1962,  the  C-135  and  KC-135  stratotanker  arrived  at  TAFB.  These 
aircraft  were  used  at  the  Base  by  the  SAC  307th  Air  Refueling 
Group  until  late  1983. 

In  the  early  1960's  MATS  was  renamed  the  Military  Airlift 
Command  (MAC) .  The  60th  Military  Airlift  Wing  became  the  host 
unit  at  that  time. 

Travis  AFB  was  the  principal  aerial  port  for  troops  and 
supplies  bound  for  Southeast  Asia  during  the  Vietnam  era. 
Presently,  TAFB  is  the  largest  and  busiest  base  in  MAC, 
operating  one-half  of  MAC'S  C-5  Galaxy  force  and  one-sixth  of 
the  C-141  Starlifter  force. 

The  present  host  organization  at  TAFB  is  the  60th  Military 
Airlift  Wing  (MAW)  whose  primary  mission  is  to  provide  global 
strategic  airlift  support.  The  Wing  is  also  responsible  for 
operating  TAFB  and  providing  adequate  support  to  a  large  number 
of  tenant  units.  Table  1-2  lists  the  various  tenant  units. 

Current  and  past  Air  Force  activities  at  TAFB  in  support  of 
operational  and  training  missions  have  resulted  in  the  occur¬ 
rence  on  the  Base  of  several  waste  utilization  and  disposal 
sites  of  potential  concern.  Table  1-3  contains  a  list  of  all 
sites  of  potential  concern  that  received  priority  rankings 
during  Phase  I.  The  priority  rankings  were  determined  by 
Engineering  Science  using  the  Hazard  Assessment  Rating  Method 
(HARM) . 
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Table  1-2 


Travis  Air  Force  Base  Tenants 


Tenants 


Air  Force  Audit  Agency 

AFOSI  Detachment  1900 

AFOSI  District  19 

American  Red  Cross 

David  Grant  USAF  Medical  Center 

Armed  Forces  Courier  Service 

Audiovisual  Service  Center 

Civil  Air  Patrol,  Squadron  22 

Defense  Investigative  Services 

Defense  Reutilization  and  Marketing  Office 

DOD  Waqe  Fixing  Authority 

Military  Air  Traffic  Coordinator  Unit  (MATCU) 

Military  Personnel  Transportation  Assistance  Office 
Navy  Construction  Office  (ROICC) 

Navy  Quick  Trans  CPE  Cargo 
OL-K  AFESC/CEMIRT 
OL  OH  AF  Commissary/FCS 
Operating  Loc  L  Hq  MAC 
U.S.  Customs 

U.S.  Department  of  Agriculture 

U.S.  Postal  Service 

USAF  Trial  Judiciary  5th  Circuit 

17th  Weather  Squadron 

Detachment  2,  17th  Weather  Squadron 

22nd  Air  Force 

349th  Military  Airlift  Wing 

Detachment  4,  375th  Aeromedical  Airlift  Wing 
Field  Training  Detachment  524 

Detachment  2,  1600th  Management  Engineering  Squadron  (MACMET) 

1901st  Information  Systems  Group 

3566th  USAF  Recruiting  Squadron 

T  37  ACE  Detachment 

USAF  Scouting  Liaison  Office 

2604  Reserve  Recruiting  Squadron 
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Table  1-3 


Priority  Ranking  of  Potential  Contamination  Sources 
from  Phase  I  Report 


Site 

No. 

Site  Name 

Overall 
Total  Score 

1 

Fire  Protection  Training  Area  No.  4 

65 

2 

Fire  Protection  Training  Area  No.  3 

63 

3 

Disposal  Site  No.  1  (Point  Arena) 

58 

4 

Landfill  No.  2 

53 

5 

Solvent  spillage 

53 

6 

Landfill  No.  3 

51 

7 

Fire  Protection  Training  Area  No.  1 

49 

8 

Fire  Protection  Training  Area  No.  2 

48 

9 

Disposal  Site  No.  3  (Point  Arena) 

47 

10 

JP-4  spill  —  1978 

44 

11 

Oil  spillage 

43 

12 

Sewage  treatment  plant  (STP)  sludge 
disposal  areas 

40 

13 

Sewage  treatment  plant  (STP)  abandoned 
oxidation  ponds 

38 

14 

Radioactive  Waste  Burial  Site  No.  2 

(SB-2) 

36 

15 

Landfill  No.  1 

35 

16 

Radioactive  Waste  Burial  Site  No.  1 

(RB-1) 

4 
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Task  Order  0033  added  the  storm  sewers  contaminated  with  tri- 
chloroe  thene  (TCE)  to  the  list  of  priority  rankings.  At  the 
oresurvey  meeting,  the  following  was  decided: 

•  Elevate  the  storm  sewer  problem  to  the  highest  prior¬ 
ity  at  TAFB . 

•  Add  Fire  Training  Area  No.  1  (site  7  from  Table  1-3) 
and  the  Solvent  Spill  Area  (site  5  from  Table  1)  to 
the  evaluation  of  the  TCE-contaminated  storm  sewers. 

•  Add  Landfill  No.  1  (site  15  from  Table  1-3)  to 
Landfill  No.  2  in  a  single  zone  evaluation. 

The  final  list  of  sites  requiring  Phase  II  evaluation,  and  the 
final  priority  rankings  are  shown  in  Table  1-4.  The  sites  are 
located  throughout  the  Base  as  depicted  in  Figure  1-3. 

H_istory  and  Description  of  the  Storm  Sower  Zone  (SS2) 

Site  1,  the  Storm  Sewer  Zone,  encompasses  four  separate  areas: 
the  storm  sewers  themselves,  the  Solvent  Spillage  Area,  the  Oil 
Spillage  Area,  and  Fire  Training  Area  No.  1. 

1*3.1.1  History  and  Description  of  the  Storm  Sewer  Drainage 
System  (S^w^r  Right-of-wav) 

throughout  the  history  of  the  Base,  miscellaneous  chemical 
wastes  generated  from  Base  shops  have  been  discharged  into  the 
storm  sewer  and  surface  drainage  systems  (Figure  1-4).  Begin¬ 
ning  in  April  1983  and  ending  in  March  1984  an  investigation 
was  conducted  to  determine  the  potential  sources  of  trichloro- 
ethene  detected  in  Union  Creek.  Various  stormwater  drains 
across  the  Base  were  sampled  and  the  samples  analyzed.  Concen¬ 
trations  of  TCE  found  in  water  samples  taken  from  the  storm¬ 
water  drains  ranged  from  not  detected  to  0.570  mg/L.  This 
highest  concentration  of  0.570  mg/L  exceeds  the  State  Action 
Level  of  0.005  mg/L.  The  investigation  concluded  that  there  was 
probably  more  than  one  source  of  the  TCE  found  in  the  storm 
sewers  and  in  Union  Creek. 
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Table  1-4 


Final  List 
Cor  Phase  II 


of  Sites 
Evaluation 


Final  Site 
No. 

Site  Description  and  Components 

HARM  Score 

1. 

Storm  Sewer  Zone 

Unranked 

a.  Storm  sewers  (old  site  17) 

b.  Solvent  spillage  area  (site  5) 

c.  Oil  spillaqe  area  (site  11) 

d.  Fire  Training  Area  No.  1  (site  7) 

2. 

Fire  Training  Area  No.  4  (site  1) 

65 

3. 

North  Landfill  Area 

63 

<i •  Fire  Training  Area  No.  3  (site  2) 

b.  Landfill  No.  2  (site  4) 

c.  Fire  Training  Area  No.  2  (site  8) 

d.  Landfill  No.  1  (site  15) 

4. 

Point  Arena  AFS  Zone 

58 

a.  Disposal  Site  No.  1  (site  3) 

b.  Disposal  Site  No.  3  (site  9) 

5. 

Landfill  No.  3  (site  6) 

51 

6. 

JP-4  Spill,  1978  (site  10) 

44 

7. 

Sewage  Treatment  Plant  Zone 

40 

a.  Sewage  treatment  plant  sludge  disposal  (site 

b.  Sewage  treatment  plant  oxidation  ponds  (site 

12) 

13) 

8. 

Radioactive  Waste  Burial  Site  No.  2  (site  14) 

36 
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1.3. 1.2  History  and  Description  of  the  Solvent  Spillage  Area 

In  the  area  located  east  of  Building  550  (Figure  1-4),  spillage 
of  solvents  has  occurred.  This  area  was  used  for  stripping  of 
radomes  (aircraft  nose  pieces).  The  spillage  was  detected  in 
June  19B1.  The  length  of  time  that  leakage  occurred  is  not 
known.  Aporoxima tely  100  to  150  qal lons/month  of  methylethyl 
ketone  (MEK) ,  toluene,  or  t etr aethyleno  glycol  dimethyl  ether 
may  have  leaked  from,  or  splashed  out  of,  a  work  tray  during 
the  stripping  process.  The  chemicals  either  evaporated  or 
soaked  into  the  ground.  Review  of  aerial  photos  and  the  site 
visit  revealed  no  evidence  of  the  spillage. 

1.3. 1.3  History  and  Description  of  the  Oil  Spillage  Area 

The  area  behind  Building  16  (Figure  1-4)  was  the  site  of  past 
oil  spillage.  According  to  the  Phase  I  report,  the  area  was 
apDarently  used  to  discard  waste  oil  onto  the  soil.  Review  of 
aerial  photos  and  observations  during  the  site  visit  revealed 
no  evidence  of  oil  staining  on  the  soils.  The  oil  residues 
observed  during  the  Phase  I  survey  may  have  been  washed  away  or 
soaked  into  the  ground  in  the  intervening  period  between  the 
Phase  I  and  Phase  II  investigations. 

1.3. 1.4  History  and  Description  of  Fire  Training  Area  No.  1 
( FT  A  -  1) 

The  area  located  along  Travis  Avenue  and  Airmen  Drive,  now 
occupied  by  barracks  (Buildings  103  through  109),  is  the  first 
place  known  to  have  been  used  for  fire  protection  training 

exercises  (Figure  1-4).  The  site  was  utilized  from  1943  until 
1950  when  it  was  moved  to  construct  the  existing  barracks. 
Fuels  used  for  the  exercises  consisted  of  waste  fuel,  oil, 
solvents,  and  other  combustible  wastes.  Water  was  used  as  the 
primary  extinguishing  agent. 

1.3.2  History  and  Description  of  Fire  Training  Area  No.  4 
(FTA-4 ) 

Beginning  in  1962  and  continuing  to  the  present,  fire  training 

exercises  have  been  conducted  in  an  area  on  'the  east  side  of 

the  Base  near  the  old  Sewage  Treatment  Plant  (Figure  1-5) .  From 
1962  until  the  early  1970's,  waste  fuel,  oils,  and  solvents 

were  used  to  fuel  the  training  fires.  The  wastes  were  delivered 
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to  the  site  in  55-gallon  drums.  Since  the  early  1970's  only 
contaminated  fuels  (e.g.,  JP-4)  have  been  used  during  the 
training  exercises.  In  about  1976,  an  above-ground  storage  tank 
was  installed  at  FTA-4  to  hold  the  waste  fuels.  The  extinguish¬ 
ing  agents  used  at  the  site  were  aqueous  film  forming  foam 
(AFFF) ,  protein  foam,  and  water.  The  site  has  no  berms  or  dikes 
to  contain  runoff,  and  the  surface  runoff  flows  to  Union  Creek. 
Observations  during  the  site  visit  revealed  general  wastes 
(wood,  pallets,  and  metal)  discarded  in  this  area.  During  the 
Phase  II  investigations,  the  site  was  cleared  of  debris  and  "No 
Dumping"  signs  were  posted.  Some  dead  vegetation  was  evident  in 
areas  bordering  the  site  and  in  drainage  swales. 

1.3.3  History  and  Description  of  the  North  Landfill  Zone  (NLZ) 

The  North  Landfill  Zone  is  located  in  the  northeast  portion  of 
the  Base  and  is  comprised  of  four  separate  areas:  Landfill  No. 
1,  Landfill  No.  2,  Fire  Training  Area  No.  2,  and  Fire  Training 
Area  No.  3  (Figure  1-6). 

1 . 3 . 3 . 1  History  and  Description  of  Landfill  No.  1  (LF-1) 

This  landfill  is  suspected  of  having  been  first  used  when  the 
Base  was  activated  in  1942  (Figure  1-6).  Landfill  No.  1  was 
located  in  an  excavated  area,  and  operated  as  a  fill  and  burn 
landfill.  Burning  usually  occurred  on  a  daily  basis  or  at  least 
several  times  per  week.  General  Base  refuse  was  disposed  of  at 
the  site  and  some  industrial  wastes  may  have  also  been  disposed 
of  there.  The  landfill  was  closed  during  the  mid-1950's,  and 
the  area  covered  and  compacted;  it  now  supports  a  trailer  park. 

1 . 3  •  3 • 2  History  and  Description  of  Landfill  No.  2  (LF-2) 

Landfill  No.  2  is  located  directly  east  of  Landfill  No.  1 
(Figure  1-6).  The  landfill  began  operation  in  the  late  1950's, 
with  the  trench  and  fill  method  being  utilized.  The  trench 
dimensions  were  estimated  from  aerial  photos  to  be  400  to  500 
feet  long,  40  feet  wide,  and  10  to  15  feet  deep.  Observations 
during  the  site  visit  revealed  uneven  subsidence  across  tne 
site,  and  a  poor  cover.  Ponded  water  was  observed  in  depressed 
areas. 
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The  landfill  received  general  refuse  and  possibly  minor  amounts 
of  industrial  waste.  Fuel  sludge  from  tank  cleaning  operations 
were  reported  to  have  been  disposed  of  in  Landfill  No.  2.  No 
routine  burning  operations  were  conducted  at  the  landfill.  The 
wastes  disposed  of  were  compacted  and  covered  twice  per  week. 
The  landfill  was  closed  around  1974  and  covered  with  approxi¬ 
mately  3  feet  of  clavey  soils. 

1.3. 3. 3  Historv  and  Description  of  Fire  Traininq  Area  No.  2 
]  FTA~- 2T 

Review  of  aerial  photos  revealed  FTA-2  in  an  area  between 
Building  1205  and  the  runway  (Figure  1-6)  .  The  area  is  now 
covered  by  a  concrete  pad.  The  area  was  used  from  1950  until 
1952.  Waste  fuels,  oils,  and  solvents  were  burned  in  training 
exercises  in  this  area.  The  extinguishing  agents  used  were  foam 
and  water. 


1.3. 3. 4  History  and  Description  of  Fire  Traininq  Area  No.  3 

7'ftaTS  ) - -  - - 

In  1953,  FTA-3  was  established  approximately  1,000  feet  north 
of  FTA-2  (Figure  1-6) .  Approximately  20  to  30  55-gallon  drums 
of  waste  fuels,  oils,  and  solvents  were  delivered  in  bowsers 
and  drums  to  the  site  per  week.  Burning  typically  occurred  on 
the  weekends.  The  extinguishing  agents  used  were  protein  foam 
and  water.  Utilizing  aerial  photos,  the  circular  site  was 
located  and  stained  soils  were  observed  during  the  site  visit. 
The  area  is  presently  graded  and  covered  with  native  grasses. 

1.3.4  History  and  Description  of  Landfill  No.  3  (LF-3) 

Landfill  No  3  is  located  within  the  Weapons  Storage  Area  in  the 
western  portion  of  the  Base  (Figure  1-7)  .  The  area  was  used 
between  1972  aqd  1977  to  dispose  of  crushed  and  rinsed  pesti¬ 
cide  containers  and  bags.  The  rinsate  was  also  disposed  of  in 
the  landfill.  The  materials  were  buried  in  trenches  120  feet 
long,  3  feet  wide,  and  6  feet  deep.  During  the  site  visit,  the 
trenches  were  evident  as  subsidence  areas.  Approximately  30 
cubic  yards  of  materials  were  buried  in  the  landfill. 
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1.3.5  Hiatorv  and  Descriotion  of  the  JP-4  Spill  Area — (JP  — — 

In  May  1978,  a  major  JP-4  spill  occurred  at  the  fuel  tank  lo¬ 
cated  east  of  Building  977  (Figure  1-8).  Approximately  15,000 
Sui..  of  fu.l  spilled  Into  .  drain.,.  ditch  th.t, 

Union  Creek.  The  spill  was  reported  to  have  killed  the  aquatic 
wildlife  in  a  2-mile  area  along  Union  Creek.  Vacuum  pumps, 
dams, 1  and  absorbent  materials  were  used  to  clean  up  he  spilled 
fuel.  During  the  site  visit  no  evidence  of  the  spill  was  ob 
served . 

1.3.6  History  and  Description  of  the  Sewage  Treatment  Plant 
Zone  ( STPZ ) 

From  the  early  1950's  until  the  late  1970's  Travis  AFB  operated 

a  Sewage  Treatment  Plant.  The  old  plant  U  The treatment 
southeast  portion  of  the  Base  (Figure  1  5). 

system  was  Comprised  of  a  settling  basin,  oxidation  ponds,  and 
a  chlorine  contact  chamber.  The  oxidation  ponds  were  lined  with 
clayey  soils.  The  ponds  reportedly  held  water  without  any  ap- 

_ _  i  OFflPafitiv.  the  oonds  contain  cracks,  and  have 

trees '"and* *weeds  gVoVing-'in  them!  The  treatment  system  was  usee 
to  treat  domestic  and  some  industrial  wastes  from  the  Base.  The 
treated  effluent  from  the  Sewage  Treatment  Plant  was  discharged 
to  Union  Cr«V  Sludge  from  the  settling  basin  was  pumped 
through  a  digester  system.  Approximately  100  cubic  yards  of 
digested  sludge  was  spread  over  areas  ad3acent  to  the  Sewage 
Treatment  Plant  annually. 

During  the  late  1970’s,  TAFB  began  pumping  its  domestic  wastes 
to  the  Fairf ield-Suisun  Sewer  District  Treatment  Plants.  The 
Sewage  Treatment  Plant  at  Travis  is  no  longer  in  use. 

1.4  CONTAMINATION  PROFILE 

At  Travis  AFB  most  of  the  products  and  wastes  potentially 
containing  hazardous  substances  have  been  associated  with 
technical  and  routine  Base  maintenance  activities.  The  primary 
products  and  wastes  of  concern  are  hydrocarbons,  solvents,  and 
pesticides  and  herbicides.  Fuel  sludges  and  treatment  plant 
sludges  were  also  generated  in  the  past  and  ar4  of  concern. 
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Information  obtained  through  interviews  with  present  and  past 
Base  personnel ,  Base  records,  shop  folders,  and  field  observa¬ 
tions  indicates  that  the  hazardous  wastes  generated  at  Travis 
AFB  are,  for  the  most  part,  properly  handled  and  discarded. 

Fuel  mixed  with  waste  solvents  and  oils  was  utilized  for  fire 
training  exercises.  Presently,  only  fuel  contaminated  through 
routine  use  is  utilized  for  these  exercises.  There  is  a  high 
potential  for  contamination  of  shallow  groundwater  and  nearby 
surface  waters  with  unburned  fuels  and  extinguishing  agents. 
The  general  refuse,  pesticides,  and  possible  industrial  wastes 
that  were  disposed  of  in  the  landfill  areas  pose  a  moderate 
potential  for  contamination  from  leachate  seepage  to  ground- 
water.  The  inactive  oxidation  ponds  and  sludge  disposal  areas 
pose  a  low  potential  for  contamination  to  groundwater  and 
nearby  surface  waters.  In  addition,  solvents,  oils,  and  fuels 
have  entered  the  soil  from  spills  and  may  also  contribute  to 
the  introduction  of  contaminants  to  the  ground  and  surface 
waters.  Surface  drainage  and  disposal  of  wastes  to  the  storm 
sewer  system  pose  a  threat  to  groundwater  and  particularly  to 
surface  waters.  * 

Based  on  the  Travis  AFB  Phase  I  h, -cords  Search  and  the  Phase  II 
presurvey  report,  the  key  chemical  parameters  of  potential  con- 
cern  are  the  following: 

•  Volatile  organic  compounds  (VOC  or  purgeables) . 

•  Pesticides  and  herbicides. 

•  Oil  and  grease/petroleum  hydrocarbons. 

•  Phenols. 

•  Total  organic  carbon  (TOC). 

•  Heavy  metals. 

The  potential  contaminants  and  associated  analytes  for  each 

site  are  presented  in  Table  1-5. 

1. 5  PROJECT  TEAM 

The  Phase  II,  Stage  1,  Confirmation  Study  at  Travis  AFB  was 

conducted  by  and  under  the  auspices  of  staff  personnel  of  Roy 
F.  Weston,  Inc.,  and  was  managed  through  WESTON's  home  office 
in  West  Chester,  Pennsylvania.  The  following  personnel  served 
lead  functions  in  performance  of  this  project: 
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Table  1-5 


Summary  of  Analytical  Protocol 
Travis  AFB 


Site 

Potential  Contaminants 

Medium 

Analytes 

Storm  Sewer  Zone 

Solvents,  waste  oils, 
tr  irhloroethene 

Water 

Purgeables ,  base/ 
neutrals,  acids, 
oil  and  grease, 

TOC,  phenols, 
potabi  j.i  ty 
factors1 

Soil/sediment 

Oil  and  grease,  VOA 

Fire  Training 

Area  No.  4 

Waste  fuels  and  oils, 
solvents 

Water 

Purgeables,  base/ 
neutrals,  acids, 
petroleum  hydro¬ 
carbons,  TOC, 
phenols,  potability 
factors1 

So il/sediment 

Oil  and  grease,  VOA 

North  Landfill 
Zone 

Industrial  chemicals 
and  metals,  pesti¬ 
cides,  and  herbicides 

Water 

Purgeables ,  base/ 
neutrals,  acids, 

TOC,  phenols, 
pesticides,  herbi¬ 
cides,  petroleum 
hydrocarbons , 
metals,  potability 
factors1 

Soil 

Petroleum  hydro¬ 
carbons,  VOA 

^Potability  factors  *  Ca,  Mg,  Na,  alkalinity,  SO4 ,  Cl,  NO3 ,  TDS. 
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Table  1-5 
(continued ) 


Site 

Potential  Contaminants 

Medium 

Analytes 

Landfill  No.  3 

Pesticides  and  herbi¬ 
cides 

Water 

Purgeables,  base/ 
neutrals,  acids, 

TOC ,  pesticides, 
herbicides,  metals, 
potability 
f actors1 

JP-4  Spill  Area 

JP-4  fuel 

Water 

Purgeables,  base/ 
neutrals,  acids, 

TOC,  petroleum 
nydrocarbons , 
potability 
factors1 

Ccvagc  Treatment 
Plant  Zone 

Indus*1*  iai  ^  i  2 

pesticides,  and 
herbicides 

Ws  for 

Pnrnd^ihl 

neutrals,  acids, 

TOC,  phenols, 
pesticides,  herbi¬ 
cides,  potability 
factors1 

Sediment 

Oil  and  grease,  VOA 

Notability  factors  «  Ca ,  Mg,  Na,  alkalinity,  SO4 ,  Cl,  NO3 ,  TDS. 
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Mr.  Peter  J  Mirks ^_P£^L^S. in  labora¬ 
tory  analys^VanTapplied  environmental  sciences. 

Dr.  Frederick  Boop  II  1 .  P»- D- f  -Jj;0-,;,  ^^?r^?r^rr%^>loqist; 

Sef*ryV.  ”  ex^r^rin  'hydrology  and  applied  geological 
sciences . 

,  _  n  r  prmpct  Manager  -  M.S.  in  Geolo- 

Ms.  Katherine  A.  Sheedv  f  E t  j  q  yHrs  experience  in 
gy?  registered  Pro  f  ess  1  .  ancj  environmental  impact 

hydrogeology,  environmental  geology,  and 

statements. 

Mr  Jac*  E.  Bowden ,  JjasSastoSS^'^L  .^^^v^fu^og; 

- - ;n  Hydrogeology;  over  5  years  expenei 

and’evaluation  of  subsurface  contamination. 


Ms.  Lisa 

Geology^ 


A.  Hamilton, 


P.G.y  Project  Geologist 


B.S.  in 


contamination. 

pr.  David  Ben-Hnr  t  ph  •  D-  r  Y- fn’ environmental 

.vni.vif  chemistry*  over  2C  years  expa  _ 4*,  unora- 

sampling  and  analysis,  including  10  years  - - -  - 

tory  management* 

1.5.1  Subcontracting 

The  drilling  and  well /olJSJ^Xnc?  of^Rancho^CordVrir  Cali- 
performed  by  Stang  Hydronics,  Inc.  ^  Beach,  California. 

fornia,  and  Datum  Explora  '  *letetj  by  Larsen,  Ohlinger  , 

The  well  elevation  survey  surveyors ,  of  Merced,  California, 

and  Hill  (LOHi,  Architects  and  surveyors. 
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1.6  FACTORS  OF  CONCERN 

The  primary  factor  of  concern  at  Travis  AFB  is  tne  potential 
for  contamination  of  surface  waters  and  groundwater.  The  po¬ 
tential  for  contamination  of  surface  waters  is  high  for  tne 
following  reasons: 

•  The  storm  sewer  system,  which  is  known  to  be  contami¬ 
nated  with  TCE,  discharges  directly  into  Union  Creek. 

•  Detectable  concentrations  of  TCE  have  been  found  in 
Union  Creok  on-Base  and  migrating  off-Base. 

•  Current  practices  do  not  prevent  inadvertent  disposal 
of  wastes  into  the  storm  sewer  system. 

The  potential  for  groundwater  contamination  is  less  than  for 
surface  waters  due  to  the  following: 

•  Sampling  of  off-Base  wells  by  the  Solano  County  Health 
Department  found  no  detectable  volatile  organic 
compounds  (Appendix  D) . 

•  The  soils  beneath  the  site  are  silty  and  clayey, 
enhancing  attenuation  and  adsorption  of  contaminants. 
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SECTION  2 

environmental  SETTING 


2.1  GEOGRAPHY 
Travis  Air  Fore  .... 

along  the  western  edge  of  the  north  and  west  of 

Great  Valley  Physiographic  Provlnce>  foothiii3  of  the  Coast 

the  Suisun:F^rftlheJ east  is  the  Sacramento  Valley.  The  Suisun 
Ranges,  and  to  the  east  nasin.  The  marsh  is  part 

Marsh  is  located  to  the  soutnh  °frvth®  which  directs  flow 

of  the  San  Francisco  Bay  estuary  'g  thcouqh  the  Delta 

from  the  Sacramento  and  San  Joaq  dRlschacge  to  the  Pacific 

!sr.n".‘u~iS  ffsvr.  ru«  « 

the  Suisun  Marsh  (Engineering-Science,  1983). 

Th.  climat.  in  a.  svl.vn-F.irfi.W  ...in 

hrtt-  summers  and  moist,  cool  win  is 

temperature  is  approximately  |0-F  ;  tn*  P*^  -;  —r 

from  the  early  1940*  s  to  mid-198 3.  ^ie  average  a  ^  gen_ 

ation  is  16.1  inches,  of  which  approximately  ^P  5Q  peccent 

evapotranspiration)  of  negative  31  inches. 

Native  soils  at  Travis  AFB  |°"3\^gidttim%illsap,  Solano ,  and 
loams,  including  Antioch,  San  VsWro,  n  «„er«l ,  the  soils 
D  ibble-Los  Osos  soils  (Figure  2-1) i.  In  some  3and, 

across  the  Base  consist  of  s  drainage  characteristics, 

exhibiting  low  permeabilities,  poor  ara  y 

and  shallow  water  tables  (Engineering-Science,  1983). 
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FIGURE  2-1  DISTRIBUTION  OF  SOIL  TYPES  AT  TRAVIS  AFB 


2.1.1  Surface  Drainage 


Surface  drainage  in  the  Suisun-Fair field  Basin  is  generally 
southward  towards  the  Suisun  Marsh  and  Suisun  Bay.  Relief  at 
the  installation  ranges  fron  a  high  of  100  feet  above  mean  sea 
level  (MSL)  at  the  northern  boundary  to  a  low  of  20  feet  above 
MSL  at  the  southern  boundary.  The  average  slope  is  30  feet  per 
mile.  Natural  drainage  features  at  Travis  AFB  :;ave  been  sub¬ 
stantially  altered  by  runway  construction  and  the  installation 
of  storm  drains  and  perimeter  ditches.  Surface  drainage  is  now 
controlled  by  these  ditches  and  storm  sewers.  Figure  2-2  de¬ 
picts  the  surface  drainage  across  Travis  AFB.  The  northeastern 
portion  of  the  Base  discharges  into  the  Denverton  Creek  drain¬ 
age  area. 


The  southern  and  southeastern  portions  of  the  Ba3e  (the  majori¬ 
ty  of  the  Base)  drains  to  Union  Creek.  Union  Creek  enters  the 
Base  from  the  north,  and  is  impounded  shortly  after  entering 
the  Base  to  form  the  Duck  Pond,  a  recreational  pond.  The  creek 
is  then  routed  through  the  Base  storm  sewers  and  ditches  until 
it  again  forms  a  creek  along  the  southeastern  installation 

boundary  (Figure  1-3).  The  storm  sewers  discharge  into  Union 
Creek  at  several  points  along  the  southeastern  boundary.  Drain¬ 
age  to  the  storm  sewers  and  ditches  is  composed  of  runoff  from 
the  Base  streets,  runways,  and  residential  and  industrial  areas. 

The  water  level  in  Union  Creek  is  heavily  influenced  by  the 

amount  of  runoff  from  the  Base.  The  water  level  has  been  ob¬ 
served  to  rise  by  4  to  5  reet  in  a  matter  of  hours  after  a 

heavy  rainfall.  The  flow  in  Union  Creek  and  Denverton  Creek 
empties  into  Montezuma  Slough  in  the  Suisun  Marsh. 


2.1.2  Surface-Water  Quality 

Since  1978,  personnel  at  Travis  AFB  have  collected  surface- 
water  samples  on  a  quarterly  basis  from  three  locations  on  the 
Base.  Tr  ichloroethene  (TCE)  was  added  to  the  list  of  routine 
parameters  analyzed  in  1981.  Since  that  time  low  levels  of  TCE 
have  been  consistently  detected  where  Union  Creek  leaves  the 
Base.  From  April  1983  to  March  1984  an  extensive  investigation 
was  conducted  by  the  Air  Force  to  determine  the  source  of  TCE. 
The  investigation  involved  sampling  several  storm  sewer  drains 
located  along  the  storm  sewers  that  discharge  to  Union  Creek. 
Table  2-1  summarizes  the  results  of  these  sampling  events.  TCE 
and  other  volatile  organics  were  found  in  several  storm  drains, 
generally  in  the  central  portion  of  the  Base.  The  results  indi¬ 
cate  that  there  are  potentially  several  sources  of  TCE.  In  addi¬ 
tion,  the  Phase  I  report  states  that  TCE  has  not  been  utilized 

lase  JVL  several  years?  therefore,  the  TCE  found  in  Union 
c-reek  and  the  storm  sewers  may  originate  from  surface  runoff  or 
shallow  groundwater  discharge. 
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FIGURE  1-2  TRAVIS  AFB  SURFACE  DRAINAGE 


Table  2-1 


Results  of  Storm  Sever  USAF  Investigation 
at  Ttavis  AFB 

Date 

 Range  of  Concentrations  (mq/L) 

Tt icbloro-  Qiloro-  Trans -1 ,  2-  Tetra- 

ethene  benezene  dichloroethane  chloroethene  Benzene 

19  April 
1983 

ND-0.0807 

25  May 

1983 

ND-0.570 

12  Septem¬ 
ber  1983 

ND-0.449  —  0.041 

19  March 
1984 

0.015-0.240  0.0065  0.014-0.091  0.0012-0.0044  0.0013 

ND  -  None  detected 
—  Not  registered. 


2.2  GEOLOGY 

2.2.1  Geological  History 

The  geology  of  the  Suisun-Fair f ield  Basin  is  heavily  influenced 
by  the  geological  history  of  the  area.  The  subsurface  materials 
found  in  the  basin  date  back  to  Early  Cretaceous  time.  These 
sediments  were  deposited  in  a  shallow  marine  basin  at  the  site 
of  the  present  Coast  Ranges.  The  sediments  were  derived  from  an 
old  land  mass  to  the  west  and  from  an  ancestral  Sierra  Nevada 
to  the  east.  The  deposition  of  these  silts,  sands,  and  clays 
continued  with  only  slight  interruption  throughout  Paleocene 
and  Eocene  time. 

In  the  middle  to  late  Pliocene  the  Coast  Ranges  began  to  form, 
while  the  Cretaceous,  Paleocene,  and  Eocene  marine  sediments, 
which  had  become  consolidated,  were  folded  and  faulted.  These 
sediments  became  subject  to  erosion.  Later  in  the  Pliocene  age 
the  Sonoma  volcanics  began  to  cover  the  western  portion  of  the 
Su i snn-Fa i r field  Basin,  covering  some  of  the  eroded  sedimentary 
deposits . 

During  the  Pleistocene  age,  the  Coast  Ranges  were  again  ele¬ 
vated,  and  repeatedly  folded  and  faulted.  At  the  same  time,  the 
ancestral  San  Joaquin  and  Sacramento  Rivers  eroded  and  carved  a 
trough  across  the  rising  ranges  from  the  Great  Central  Valley 
to  the  sea. 

Throughout  the  Pleistocene  age  up  to  the  Recent  age,  deposition 
of  alluvial,  lagoonal ,  and  transitional  sediments  has  taken 
place  in  the  Suisun-Fair  field  Basin.  The  Suisun  Bay  and  San 
Francisco  Bay  came  into  existence  with  the  rise  in  sea  level 
and  tectonic  subsidence  during  the  Late  Pleistocene  age. 

2.2.2  Strat igraphy 

Travis  AFB  is  primarily  underlain  by  sediments  of  Quaternary 
aqe  (Figure  2-3) .  The  northern  portion  of  the  Base  is  underlain 
by  alluvium  (QaL)  of  Recent  age.  This  alluvium  consists  of  in¬ 
terfingering  and  irregular  lenses  of  gravels,  sands,  silts,  and 
clays  ranging  from  5  to  60  feet  thick.  The  fine-grained  materi¬ 
als  are  dominant. 
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The  majority  of  the  Base  is  underlain  by  alluvium  of  Pleisto¬ 
cene  age  (Qoal)  .  This  alluvium  also  consists  of  interfingering 
lenses  of  gravels,  sands,  silts,  and  clays.  These  deposits  are 
up  to  200  feet  thick  in  areas  southwest  of  Fairfield.  However, 
at  Travis  AFB ,  these  deposits  are  much  thinner, 

basement  rocks  that  are  part  of  the  outcropping  of  the  Potrero 
Hills  to  the  south. 

Underlying  the  alluvium,  and  in  some  places  outcropping  at  the 
surface,  are  the  Tertiary  age  consolidated  sediments 
bedded  with  some  volcanics.  These  Tertiary  sediments  are  com¬ 
prised  of  the  Tehama  Formation,  which  are  nonmarme  sediments 
of  PI io- Pleistocene  age,  and  the  Markley  Formation,  Eocene !  age 
marine  sediments.  These  deposits  are  as  much  as  7,500  feet  thick 
in  the  Suisun-Fairf ield  Basin. 


2.3  HYDROGEOLOGY 

2.2 .1  P.ggional  Hydrogeology 

Groundwater  in  the  Suisun-Fairf ield  basin  occurs ^  in the  al- 
luvium  and  the  Sonoma  volcanics.  The  areas  to  the  north  a 
east  of  the  Town  of  Fairfield  are  essentially  barren  of  ground- 
water  for  uses  greater  than  domestic  or  stock  use.  These  areas 
are  underlain  by  alluvium,  however,  the  consolidated  Cretaceous 
and  Eocene  rocks  occur  beneath  the  alluvium  at  very  shallow 
depths. 

West  of  Fairfield  the  alluvium  attains  a  sufficient  thickness 
to  provide  large  quantities  of  water.  Also,  the  pumiceous 
tuffs,  tuff  breccias,  and  flow  rocks  of  the  Sonoma  volcanics 
are  present  to  the  west.  The  porous  tuffs  and  fractured  flow 
rocks  provide  good  quality  water  to  wells. 

The  general  direction  of  groundwater  flow  is  to  the  south 
towards  the  Suisun  Marsh  and  Bay.  Extensive  dev®1®*’™®"*  o£ J^?® 
qroundwater  resources  has  only  occurred  west  of  Fairfield.  This 
development  has  caused  localized  depressions  within  the  aquifers 
and  altered  the  natural  pattern  of  groundwater  movement  to  the 
south. 
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2.3.2  Site  Hydrogeology 

Travis  AFB  is  not  underlain  by  extensive  water-bearing  materi¬ 
als.  Groundwater  occurs  within  the  lenses  of  coarser  material 
in  the  alluvium,  and  only  small  quantities  of  wator  are  avail¬ 
able  for  domestic  or  stock  purposes.  Recharge  to  the  ground- 
water  occurs  through  direct  precipitation  and  in-channel  infil¬ 
tration  from  Union  and  Denver ton  Creeks.  Groundwater  flows 
toward  the  Suisun  Marsh  and  Bay  to  the  south,  generally  fol¬ 
lowing  the  surface  topography. 

2.3.3  Base  Supply  and  Other  Area  Wells 
2. 3. 3.1  Base  Supply  Wells 

Groundwater  resources  at  the  Base  and  in  its  immediate  sur¬ 
roundings  are  very  limited,  as  discussed  in  Subsection  2.3.  Due 
to  these  limitations,  the  water  supply  for  Travis  AFB  is 
composed  of  purchased  water  from  the  City  of  Vallejo  Water 
Department  and  water  from  off-site  production  wells,  owned  and 
operated  by  Travis  AFB.  These  wells  are  located  at  the  golf 
course  annex;  approximately  4  miles  north  of  the  Base.  A  maxi¬ 
mum  of  750  million  gallons*  of  water/year  is  purchased  from  the 
City  of  Vallejo;  the  source  is  surface  water  diverted  from  the 
Delta  via  the  Cache  Slough.  The  water  is  treated  at  a  Vallejo 
treatment  plant  north  of  the  Base. 

The  Base  supply  wells  provide  between  400  and  500  million  gal¬ 
lons/year  of  potable  water  to  the  Base.  Of  the  10  wells  at  the 
golf  course,  5  wells  provide  the  water  utilized.  The  other  5 
wells  were  taken  out  of  service  in  1957  or  1958  (ESI,  1983). 
The  well  water  is  pumped  to  Reservoir  No.  3  located  on  the  Base 
where  it  is  chlorinated  and  mixed  with  the  purchased  water  from 
Vallejo. 


2. 3. 3. 2  Off-Base  Wells 


The  off-Base,  private  wells  near  Travis  AFB  are  shown  in  Figure 
2-4.  These  wells  range  in  depth  from  21.7  feet  to  90  feet,  and 
are  used  for  stock  ponds  and  domestic  supply.  Selected  wells 
are  regularly  sampled  by  the  Department  of  Wa<ter  Resources  and 
the  samples  are  analyzed  for  pH,  cadmium,  magnesium,  sodium, 
calcium  carbonate,  sulfate,  nitrate  and  chloride  (Engineering- 
Science,  1983).  In  1984,  the  California  Department  of  Health 
sampled  these  wells  and  analyzed  the  samples  for  volatile 
organic  compounds.  No  volatile  organics  were  detected  in  any  of 
the  off-Base  wells  tested.  These  results  are  presented  in 
Appendix  D. 
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FIGURE  2-4  LOCATION  OF  OFF-BASE  WATER  SUPPLY  WELLS 


2.1.4  Groundwater  Quality 

Extensive  studies  of  the  groundwater  quality  in  the  immediate 
vicinity  of  the  Base  have  not  been  undertaxen;  however,  a  1985 
publication  by  the  (J.S.  Geological  Survey  has  evaluated  the 
chemical  quality  of  groundwater  in  Solano  County.  The  USGS  study 
area  does  not  include  Travis  AFB,  however,  the  boundary  is 
approximately  4  miles  east  of  Travis  AFB.  The  groundwater  in 
the  area  nearest  the  Base  has  been  characterized  as  sodium- 
bicarbonate  or  sodium-calcium-bicarbonate  water  (i.e.,  water  in 
which  bicarbonate  amounts  to  50  percent  or  more  of  anions  in 

milliequ ivalen ts/liter  (meq/L),  and  sodium  and/or  calcium  are 
first  or  second  in  order  of  abundance  of  cations) . 

Hardness  in  the  groundwater  is  generally  less  than  180  mg/L  (as 
CaCC>3).  Due  to  the  depositional  environment  (lagoonal)  of  the 
sediments,  the  natural  water  quality  contains  elevated 

concentrations  of  chlorides  and  total  dissolved  solids.  Total 
dissolved  solids  are  generally  greater  than  500  mg/L,  and 

chlorides  are  greater  than  100  mg/L.  Boron  values  range  from  1 
to  2  mg/L.  The  groundwater  quality  has  been  characterized  as 
being  of  marginal  chemical  quality  due  to  the  concentrations  of 
chlorides,  boron,  and  total  dissolved  solids  (Evenson,  1985). 

Groundwater  in  the  immediate  vicinity  of  the  Base  has  been 
sampled  from  two  domestic  wells  for  a  number  of  years.  These 

wells  are  designated  5N1W/25R1  and  5N1W/28P1,  and  are  shown  in 
Figure  2-4.  The  results  of  the  chemical  analyses  are  included 
in  Appendix  D.  In  general,  well  5N1W/25R1  shows  a  more  degraded 
water  quality  than  well  5N1W/28P1.  Chlorides  in  both  wells  are, 
for  the  most  part,  greater  than  100  mg/L.  Total  dissolved 
solids  occasionally  are  greater  than  500  mg/L.  The  nitrates  in 
w«ll  dN1W/25R1  exceed  10  mg/L  on  all  sampling  dates?  nitrates 
in  well  5N1W/28P1  are  less  than  10  mg/L. 
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SECTION  3 

FIELD  PROGRAM 


3.1  PROGRAM  DEVELOPMENT 

Task  Order  0004  (Appendix  B)  was  issued  on  the  basis  of  the 
Phase  II  oresurvey  report.  Sites  recommended  for  confirmation 
stage  work  in  the  Phase  I  report  (ESI)  were  addressed  in  the 
Phase  II  program  with  modifications  incorporated  from  the  Phase 
II  presurvey  report.  Due  to  a  delay  in  obtaining  access  to 
privately-owned  land  near  the  Point  Arena  Air  Force  Station  and 
a  subsequent  modified  Task  Order  (Appendix  C)  ,  a  separate  self¬ 
standing  report  will  be  prepared  for  the  Point  Arena  AFS  Zone. 

The  subsections  that  follow  discuss  the  approved  field  investi¬ 
gation  for  the  six  zones/areas  considered  in  this  Phase  II 
Problem  Confirmation  Stage  1  study  report. 

3.1.1  Storm  Sewer  Zone 


The  approved  scope  of  work  developed  from  the  recommendations 
in  WESTON* * s  presurvey  report  included  the  following  individual 
sites  in  the  Storm  Sewer  Zone  (SSZ) : 

•  Fire  Training  Area  No.  1. 

•  Oil  Soillage  Area. 

•  Solvent  Spillage  Area. 

•  Contaminated  Sewer  Right-of-Way. 

The  tasks  included  in  the  scope  of  work  were  as  follows: 

1.  Drill  and  install  12  monitoring  wells  within  the  zone 
distributed  among  the  individual  sites  as  specified: 

•  One  well  downgradient  of  Fire  Training  Area  No.  1. 

•  Two  wells  downgradient  of  the  Oil  Spillage  Area. 

•  One  well  upgradient  and  two  wells  downgradient  of 
the  Solvent  Spillage  Area. 

•  Six  wells  at  sites  of  opportunity  along  the 
contaminated  Sewer  Righvof-Way . 
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2.  Collect  soil  samples  from  the  six  well  boreholes  being 
located  in  the  Fire  Training  Area  No.  1,  the  Oil 
Spillage  Area,  and  the  Solvent  Spillage  Area  for  the 
chemical  analyses  shown  in  Taole  1-5. 

3.  Establish  12  permanently  marked  and  surveyed  staff 
gauge  stations  along  the  contaminated  Sewer  Right- 
of-Way  to  a  point  near  the  storm  sewer  outfall  along 
Union  Creek. 

4.  Collect  two  rounds  of  water  samples  from  all 
monitoring  wells  and  staff  gauge  stations. 

In  addition,  modification  of  the  scope  of  work  required  the 
collection  of  stream  sediment  samples  from  five  staff  gauge 
stations  along  Union  Creek.  The  sediments  were  analyzed  for  the 
parameters  shown  in  Table  1-5. 

The  monitoring  wells  were  installed  and  screened  in  the  upper 
portion  of  the  shallow  unconfined  water  table  aquifer  to  inter¬ 
cept  any  contaminants  migrating  toward  the  storm  sewers. 
Groundwater  and  surface-water  elevation  surveys  were  completed 
during  wet  and  dry  seasonal  conditions  to  define  groundwater 
and  surface-water  flow  directions  and  gradients,  and  the  rela¬ 
tionship  between  ground  and  surface  waters.  Two  rounds  of 
groundwater  and  surface-water  samples  were  taken  during  the 
study  period  from  the  monitoring  wells  and  staff  gauge  stations 
for  analysis  of  the  parameters  shown  in  Table  1-5. 

3.1.2  Fire  Training  Area  No.  4 

The  approved  scope  of  work  developed  from  the  recommendations 
in  WESTON's  presurvey  report  included  the  following  tasks: 

1.  Drill  and  install  four  monitoring  wells  around  the 
site.  The  locations  will  include  one  well  upgradient 
and  three  wells  downgradient  of  Fire  Training  Area  No. 

4. 

2.  Collect  soil  samples  from  the  four  well  boreholes  for 
chemical  analyses  of  the  parameters  shown  in  Table  1-5. 

3.  Establish  three  permanently  marked  and  surveyed  staff 
gauge  stations  along  Union  Creek  near  the  site. 

4.  Collect  two  rounds  of  water  samples  from  all 
monitoring  wells  and  staff  gauge  stations. 
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In  addition,  a  modification  of  the  scope  of  work  required  the 
collection  of  stream  sediment  samples  from  the  three  staff 
gauge  stations.  The  sediments  were  analyzed  for  the  parameters 
shown  in  Table  1-5. 

The  monitor inq  wells  were  installed  and  screened  in  the  upper 
portion  of  the  water  table  aquifer  to  intercept  any  contami¬ 
nants  emanating  from  the  site.  Groundwater  and  surface-water 
elevation  surveys  were  completed  during  wet  and  dry  seasonal 
conditions.  Two  rounds  of  groundwater  and  surface-water  samples 
wer'i  tai;en  for  analysis  for  the  parameters  shown  in  Table  1-5. 

3.1.3  North  Landfill  Zone 

The  approved  scope  of  work  developed  from  the  recommendations 
in  WESTON* s  presurvey  report  included  the  following  individual 
sites  within  the  North  Landfill  Zone  (NLFZ) : 

•  Landfill  No.  1. 

•  Landfill  No.  2. 

•  Fire  Training  Area  No.  2. 

•  Fire  Training  Area  No.  3. 

The  tasks  included  in  the  scope  of  work  were  as  follows: 

1.  Drill  and  install  10  monitoring  wells  within  the  zone 
distributed  among  the  individual  sites  as  follows: 

•  One  well  downgradient  of  Landfill  No.  X. 

•  Two  wells  upgradient  and  three  wells  downgradient 
of  Landfill  No.  2. 

•  Two  wells  downgradient  of  Fire  Training  Area  No. 

2. 

•  Two  wells  downgradient  of  fire  Training  Area  No. 

3. 

2.  Collect  soil  samples  from  four  well  boreholes  being 
located  in  Fire  Training  Areas  No.  2  and  No.  3  for  the 
chemical  analyses  shown  in  TaDle  1-5. 

3.  Collect  two  rounds  of  water  samples  from  all 

monitoring  wells. 
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The  wells  were  installed  and  screened  in  the  upper  portion  of 
the  water  table  aquifer  to  intercept  any  contaminants  migrating 
from  the  sites.  Groundwater  elevation  surveys  were  completed 
during  wet  and  dry  seasonal  conditions.  Two  rounds  of  ground- 
water  samples  were  taken  from  the  wells  for  analysis  of  the 
parameters  shown  in  Table  1-5. 

3.1.4  Landfill  No.  3 


The  approved  scope  of  work  developed  from  the  recommendations 
in  WESTON's  presurvey  report  included  the  following  tasks: 


1,  Drill  and  install  three  monitoring  wells  around  the 
site.  The  locations  will  include  one  well  upgradient 
and  two  wells  downgradient  of  Landfill  No.  3. 

2.  Collect  two  rounds  of  water  samples  from  all 

monitoring  wells. 


The  wells  were  installed  and  screened 
the  water  table  aquifer.  Groundwater 
comoleted  during  wet  and  dry  seasonal 
of  qrounuwatei  samples  were  taken  for 
meters  shown  in  Table  1-5. 


in  the  upper  portion  of 
elevation  surveys  were 
conditions  and  two  rounds 


3.1.5  JP-4  Spill  (1978) 

The  approved  scope  of  work  developed  from  the  recommendations 
in  WESTON's  presurvey  report  included  the  following  tasks: 

1.  Drill  and  install  one  monitoring  well  downgradient  of 
the  JP-4  Spill  Area. 

2.  Collect  two  rounds  of  water  samples  from  the 

monitoring  well. 

The  well  was  installed  and  screened  in  the  upper  portion  of  the 
water  table  aquifer  to  intercept  any  contaminants  migrating 
from  the  site.  Groundwater  elevation  surveys  were  completed 
during  wet  and  dry  seasonal  conditions  and  two  rounds  of 
groundwater  samples  were  taken  from  the  well'  for  analysis  of 
the  parameters  listed  in  Table  1-5. 
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3.1.6  Sewage  Treatment  Plant  Zone 

The  approved  scope  of  work  developed  from  the  recommendations 
in  WESTON's  presurvey  report  included  the  following  tasks: 

1.  Drill  and  install  four  monitoring  wells  within  the 
zone,  generally  located  as  follows: 

•  One  well  upqradient  of  the  inactive  Sewage 
Treatment  Plant. 

•  One  well  between  the  inactive  oxidation  ponds  and 
the  inactive  treatment  plant. 

•  Two  wells  downgradient  of  the  inactive  oxidation 
ponds  (between  the  ponds  and  the  south  Base 
boundary) . 

2.  Establish  three  permanently  marked  and  surveyed  staff 
gauge  stations  along  Union  Creek  near  the  former 
Sewage  Treatment  Plant  outfall. 


3.  Collect  two  rounds  of  water  samples  from  all 
monitoring  wells  and  staff  gauge  stations. 

In  addition,  a  modification  of  the  scope  of  work  required  the 
collection  of  stream  sediment  samples  from  the  three  staff 
gauge  stations  along  Union  Creek.  The  sediments  were  analyzed 
for  the  parameters  shown  in  Table  1-5. 


The  wells  were  installed  and  screened  in  the  upper  portion  of 
the  water  table  aquifer  to  intercept  contaminants  migrating 
from  the  site.  Groundwater  and  surface-water  elevation  surveys 
were  completed  during  wet  and  dry  seasonal  conditions,  and  two 
rounds  of  water  samples  were  taken  from  the  monitoring  wells 
and  staff  gauge  stations.  The  water  samples  were  analyzed  for 
the  parameters  listed  in  Table  1-5. 


3.1.7  Analytical  Protocol 

The  analytical  protocol  summarized  in  Table  .1-5  was  selected 
for  the  six  zones/areas  addressed  in  this  Phase  XI  study.  The 
parameters  chosen  are  specific  and  nonspecific  indicators  of 
contaminat ion . 
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3.1.8  Formal  Scope  of  Work 


Task  Order  0004  formalized  the  proposed  work  and  is  included  in 
Appendix  B  of  this  report.  The  scope  of  work  was  subsequently 
modified  in  Task  Order  000401  (Appendix  C)  .  The  original  Task 
Order  and  the  modified  Task  Order  provided  the  basis  for  the 
implementation  of  the  field  program  described  in  the  subsec¬ 
tions  that  follow. 

3.2  HYDROGEOLOGICAL  INVESTIGATION 

A  field  investigation  has  been  conducted  to  define  the  hydro- 
logical  and  geological  settings  at  Travis  AFB ,  and  to  evaluate 
the  possible  presence  of  hazardous  environmental  contaminants 
that  may  have  resulted  from  past  waste  disposal  or  product 
handling  practices  at  the  Base.  Information  regarding  potential 
or  actual  impacts  of  the  six  zones/areas  of  study  on  area 
groundwater,  surface  water,  and  soils  was  obtained  from  34  on¬ 
site  monitoring  wells  and  19  staff  gauge  stations. 

During  the  installation  of  the  monitoring  wells,  split-spoon 
samples  were  taken  at  regular  intervals  to  obtain  samples  of 
the  unconsolidated  sediments  in  the  unsaturated  and  saturated 
zones  for  visual  inspection.  In  addition,  at  certain  zones/ 
areas,  split-spoon  samples  were  collected  for  chemical  analy¬ 
ses,  as  specified  in  the  Task  Order.  The  wells  also  provided 
measuring  points  for  identifying  groundwater  flow  directions 
and  gradients  in  the  shallow  unconfined  water  table  aquifer  at 
the  sites. 

At  the  staff  gauge  stations  located  along  Union  Creek,  a  1-foot 
bottom  sediment  core  sample  was  taken  for  chemical  analyses,  as 
specified  in  the  modified  Task  Order.  The  staff  gauge  stations 
also  Drovided  stream  and  storm  drain  elevations  useful  in  iden¬ 
tifying  the  interrelationship  between  groundwater  and  surface 
water.  The  field  work  is  summarized  on  a  site-by-site  basis  in 
Table  3-1. 

3.2.1  Schedule  of  Activity 

The  field  investigation  at  Travis  AFB  commenced  on  15  October 
1984  and  was  completed  on  16  May  1985.  Table  3-2  is  a  summary 
of  WESTON's  field  activities  schedule  at  Travis  AFB. 
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Table  3-1 


Summary  of  Field  Activity 


Site 


Activity 


Storm  Sewer  Zone 
FTA-1,  Oil  Spill,  Solvent 
Spill,  contaminated 
Sewer  Right-of-Way 


Fire  Training  Area  No.  4 


North  Landfill  Zone 

LF  - 1 ,  LF-2 ,  FTA-2, 
FTA-3 


Landfill  No.  3 


JP-4  Spill  (1978) 


Sewage  Treatment  Plant  Zone 


Install  12  groundwater  monitoring  wells  and 
sample  twice  (wet  and  dry  seasons) .  Esta¬ 
blish  12  staff  gauge  stations  and  sample 
twice  (wet  and  dry  seasons).  Sample  five 
staff  gauge  station  sediments.  Perform 
well,  staff  gauge,  groundwater,  and  sur¬ 
face-water  elevation  surveys. 

Install  four  groundwater  monitoring  wells 
and  sample  twice  (wet  and  dry  seasons) . 
Establish  three  staff  gauge  stations  and 
sample  twice  (wet  and  dry  seasons) .  Sam¬ 
ple  staff  gauge  station  sediments.  Perform 
well,  staff  gauge,  groundwater,  and  sur¬ 
face-water  elevation  surveys. 

Install  10  groundwater  monitoring  wells 
and  sample  twice  (wet  and  dry  seasons) . 
Perform  well  and  groundwater  elevation 
surveys. 

Install  three  groundwater  monitoring  wells 
and  sample  twice  (wet  and  dry  seasons) . 
Perform  well  and  groundwater  elevation 
surveys. 

Install  one  groundwater  monitoring  well 
and  sample  twice  (wet  and  dry  seasons) . 
Perform  well  and  groundwater  elevation 
surveys. 

Install  four  groundwater  monitoring  wells 
and  sample  twice  (wet  and  dry  seasons)  . 
Establish  three  straff  gauge  stations  and 
sample  twice  (wet  and  dry  seasons) .  Sample 
staff  gauge  sediments.  Perform  well, 
staff  gauge,  groundwater,  and  surface- 
water  elevation  surveys. 


1 
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Table  3-2 

Schedule  of  Field 

Investigation  Accomplishments, 

Travis  AFB 

Date 

Activity 

15  October  1984 

Preconstruction  visit  to  locate 
well  and  staff  gauge  sites,  and 
meet  with  Base  officials. 

5-20  n^cember  1984 

Drilling,  construction,  and 
development  of  groundwater 
monitoring  wells. 

7-31  January  1985 

Drilling,  cons*'  uction,  and 
development  of  groundwater 
monitoring  wells.  Installation 
of  staff  gauges. 

8-18  February  1985 

Surveying  of  elevations  of 
groundwater  monitoring  wells 
and  staff  gauges.  Ground-  and 
surface-water  elevation  surveys. 

8-28  March  1985 

First  round  of  ground-  and  surface- 
water  sampling.  Ground-  and 
surface-water  elevation  surveys. 
Sediment  sampling. 

16  and  26  April  1985 

Ground-  and  surface-water  elevation 
surveys. 

3-16  May  1985 

Second  round  of  ground-  and 
surface-water  elevation  surveys. 
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3.2.2  Drilling  Program 

The  field  program  at  Travis  AFB  included  the  installation  of  34 
groundwater  monitoring  wells  with  some  soil  samples  taken  for 
chemical  analysis.  The  work  was  completed  by  drilling  crews 
from  Datum  Exploration,  Inc.,  subcontracted  to  Stang  Hydronics, 
Inc.  of  Rancho  Cordova,  California.  Two  hollow-stem  auger 
drilling  rigs  (Model  CME  55)  mounted  on  truck  beds  were  uti¬ 
lized.  A  flex-track  Model  CME  75  rig  was  used  to  gain  access 

for  installation  of  one  well  behind  Landfill  No.  2,  where  the 
ground  was  very  soft,  and  the  wells  in  Fire  Training  Area  No* 
3.  Augers  and  rigs  were  cleaned  between  drilling  each  moni¬ 

toring  well  by  washing  with  a  high-pressure  potable  water 
source  on  the  Base. 

Representative  soil  samples  from  each  sampling  interval  were 

taken  with  split-spoon  samplers  and  standard  penetration  test 
(SPT)  procedures  in  accordance  with  ASTM  Test  D-1586.  During 

drilling  and  sampling,  boring  logs  of  the  results  were  pre¬ 
pared;  these  logs  are  presented  in  Appendix  E. 

A  HNu  organic  vaoor  detector  with  an  11.7-eV  bulb  was  utilized 
to  monitor  air  qualitv  at  the  borings  and  in  the  split-spoon 
sampler  during  drilling.  The  readings  are  included  on  In* 
boring  logs  contained  in  Appendix  E.  Samples  taken  during 

drilling  were  preserved  in  glass  jars  and  are  maintained  at  the 

Base  Bioenvironmental  Engineer's  office.  Where  soil  samples 
were  taken  for  chemical  analyses,  specific  procedures  were 
followed  to  ensure  sample  integrity.  These  procedures  are 

summarized  in  Aopendix  H.  At  locations  where  chemical  analyses 
of  soils  were  required,  three  samples  from  specific  depth  inter¬ 
vals  were  chosen  for  analysis.  The  remaining  samples  are  stored 
at  WESTON's  Stockton,  California  laboratory. 

3. 2. 2.1  Monitor  Weli  Construction 

The  34  groundwater  monitoring  wells  were  installed  at  optimal 
locations  in  the  following  manner.  The  hollow-stem  auger  was 

advanced  to  20  feet  below  the  first  water  encountered.  Then  20 
feet  of  2-inch  diameter  stainless  steel,  wire-wound  screen 
(0. 020-inch  slot)  was  connected  to  an  appropriate  length  of 
2-inch  diameter  flush-joint,  threaded  Schedule  40  PVC  riser 
pipe.  No  solvents  or  glues  were  used  at  any  casing  joints.  The 
assembled  well  was  inserted  through  the  hollow-stem  augers  with 
the  top  of  the  screen  approximately  3  feet  above  the  depth 
where  first  water  was  encountered.  This  was  done  to  intercept 
any  floating  hydrocarbons  that  might  be. present  on  the  water 
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table.  However,  due  to  perched  and  semi-confined  groundwater 
conditions,  the  water  levels  rose  above  the  top  of  the  screens. 
The  auqers  were  withdrawn  several  feet  as  a  sand  pack  (#2-/16) 
was  poured  into  the  annular  space  around  the  well  screen  to  5 
feet  above  the  top  of  the  screen.  Next,  a  2-foot  layer  of 
bentonite  pellets  was  placed  on  top  of  the  sand  pack  to  seal 
the  screened  interval  from  vertical  infiltration  through  the 
annular  space.  The  seal  was  completed  by  pouring  a  bentonite- 
cement  grout  into  the  annular  space  to  the  ground  surface.  Care 
was  taken  to  prevent  the  annular  space  from  collapsing  and  to 
produce  a  continuous  grout  seal  above  the  sand  pack. 

Each  well  was  completed  with  the  installation  of  a  4-inch 
diameter  steel  protective  casing  with  locking  cap.  At  *rtain 
locations,  several  wells  were  completed  flush  with  the  ground 
surface  in  a  cast  cement  vault  with  a  cement  cover.  A  typical 
well  construction  diaqram  for  both  types  of  installation  is 
shown  in  Figures  3-1  and  3-2.  Well  construction  summaries  are 
included  in  Appendix  E. 

Each  well  was  developed  by  pumping  a  minimum  of  five  times  the 
volume  of  standing  water  in  the  well  and  until  the  groundwater 
was  clear  of  suspended  solids. 

3. 2. 2. 2  Storm  Sewer  Zone 


A  tc*'1'1  12  groundwater  monitoring  wells,  screened  in  the 

uppe  of  the  water  table,  were  installed  in  the  Storm 

Sewe*  ^ne.  The  wells,  numbered  MW-101  through  MW-112,  were 
located  at  site3  estimated  in  the  field  to  correspond  with  the 
Task  Order  requirements.  The  locations  are  depicted  in  Figure 
3-3.  MW-101  is  located  downgradient  of  Fire  Training  Area  No. 

1.  MW- 1 02  and  -1C3  are  located  downgradient  of  the  Oil 
Spillage  Area.  MW-104  is  located  upgradient  of  the  Solvent 
Soillage  Area,  with  MW-105  and  -106  downgradient.  MW-107 
through  MW-112  are  located  at  sites  of  opportunity  along  the 
contaminated  sewer  right-of-way. 

The  monitoring  wells  ranged  in  depth  from  28  to  52  feet  below 
ground  surface,  and  groundwater  wan  encountered  from  7  to  11 
feet  below  ground  surface.  The  wells  were  screened  in  fine  to 
medium  sands  and  silts  to  approximately  3  feet  above  first 
encountered  groundwater.  Each  well  boring,  except  MW-109,  en¬ 
countered  a  stiff/  dry  to  moist  clay  at  the  bottom.  The  well 
construction  summaries  are  depicted  in  Figure  3-4.  Subsurface 
conditions  are  discussed  in  detail  in  Section  4. 
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FIGURE  3-1  TYPICAL  MONITOR  WELL  CONSTRUCTION 
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FIGURE  3-2  TYPICAL  MONITOR  WELL  CONSTRUCTION  FOR  FLUSH 
MOUNTED  WELLS 
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FIGURE  3-4 


WELL  CONSTRUCTION  SUMMARY, 

STORM  SEWER  ZONE 


3 . 2 . 2 . 3  Fir*  Training  Area  No._4 

Four  qroundwater  monitorinq  wells  (MW-117  through  MW-120)  were 
installed  around  Fire  Traininq  Area  No.  4  (FTA-4).  The  wells 

are  screened  in  the  UDper  portion  of  the  water 

The  well  locations  are  depicted  in  Figure  3-5,  MW  118  is  lo 
cated  gradient  of  FTA-4  and  MW-117.  MW-119,  and  MW-120  are 
located 'downqradient.  The  monitorinq  wells  ranqe  in  total  depth 
from  27  to  37  feet  below  the  qround  surface.  Groundwater  was 
encountered  at  depths  ranqing  from  13  to  15  feet  below  qround 
surface.  Sediments  encountered  included  silty ^  clays  and 1  sil  y 
sands.  Well  construction  summaries  are  presented  in  Figure  3  6. 

2. 2. 2. 4  North  Landfill  7one 

A  total  of  10  groundwater  monitoring  wells  were  installed 
around  various  sites  in  the  North  Landfill  Zone  (NLFZ ) .  The 
well  locations  are  depicted  in  Figure  3-7.  Two  monitorinq 
welis,  MW-125  and  MW-126,  are  upgradient  of  Landfill  No.  2  and 
three  monitorinq  wells,  MW-127  throuqh  MW-129,  are  Seated 
downq radient  of  Landfill  No.  2.  MW-130  is  located  downqradient 

of  Landfill  No.  1,  MW-131  and  MW-132  are  located  downqradient 

of  Fire  Traininq  Area  No.  3,  and  MW-133  and  MW-134  are  located 
downqradient  or  rire  Training  Ar«  So.  2.  The ■  Is  ‘ 

deDth  from  26  feet  to  40  feet  below  qround  surface,  with 
qroundwater  encountered  at  2  to  8  feet  below  ground  surface .A 

dry  hardoan  clay  was  encountered  at  .depMti'31  /canqi?_q,  2f6 MW-127 
31  feet  below  qround  surface  in  wells  MW-125,  MW  126,  MW  1  , 
and  MW-130.  The  wells  were  screened  in  interbedded  silty  sands 
and  clays.  Well  construction  summaries  are  presented  in  Fiqure 
3-8. 


3.2.2. 5  Landfill  No.  3 

Three  qroundwater  monitorinq  wells  were  installed  ar0^"d  ^and- 
fill  No.  3  (LF-3).  MW-113  is  located  upqradient  of  the  land¬ 

fill  with  MW- 114  and  MW-115  located  downqradient.  The  monitor¬ 
inq  'wells  ranqe  in  depth  from  45  to  50  feet  below  qround  sur¬ 
face.  Groundwater  was  encountered  durinq  the  drillinq  at  d*P<;hs 
ranqinq  from  28  to  38  feet  below  qround  surface.  Sediments 
encountered  were  qenerally  f  ine-qrained ,  i-nterbedded  silty 
sands  and  clays.  The  well  locations  are  depicted  in  Fiqure  3-9, 
and  construction  summaries  are  depicted  in  Figure  3-1Q. 
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FIGURE  3-4  WELL  CONSTRUCTION  SUMMARY. 
STORM  SEWER  ZONE 
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FIGURE  3-8 


WELL  CONSTRUCTION  SUMMARY, 
NORTH  LANDFILL  ZONE 
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FIGURE  3-t  LOCATION  OF  MONITORING  WELLS  AT  LANDFILL  NO.  3 
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FIGURE  3-10  WELL  CONSTRUCTION  SUMMARY, 

LANDFILL  NO.  3  AND  JP-4  SPILL  SITE 
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3-2. 2. 6  JP-4  Soill 


One  gLOundwater  monitoring  well,  MW-116,  was  installed  down- 
gradient  of  the  1978  JP-4  Spill  Area.  Its  location  is  shown  in 
Figure  3-11.  The  well  is  38  feet  in  depth,  and  groundwater  was 
encountered  23  feet  below  ground  surface.  The  well  is  screened 
in  sediments  consisting  of  sandy  clays  and  clays  with  water¬ 
bearing  sand  lenses.  Well  construction  summaries  are  presented 
in  Figure  3-10. 

3. 2. 2. 7  Sewage  Treatment  Plant  Zone 

A  total  of  four  groundwater  monitoring  wells  have  oeen  in¬ 
stalled  throughout  the  Sewage  Treatment  Plant  Zone  (STPZ)  . 
MW-121  and  MW-122  are  located  downgradient  of  the  Sewage 
Treatment  Plant,  between  the  inactive  oxidation  ponds  and  the 
southern  Base  boundary.  MW-123  is  located  between  the  inactive 
treatment  plant  and  the  inactive  oxidation  ponds.  MW-124  is 
upgradient  of  the  Sewage  Treatment  Plant  at  the  intersection  of 
Inner  Perimeter  Road  and  Vallejo  Road.  The  monitoring  well 
locations  are  depicted  in  Figure  3-5.  The  total  depth  of  the 
wells  range  from  32  to  36  feet  below  ground  surface.  Ground- 
water  was  encountered  from  12  to  15  feet  below  ground  surface. 
Sediments  encountered  include  fine  sands,  silts,  and  clays. 
Well  construction  summaries  are  depicted  in  Figure  3-6. 

3.2.3  Field  Testing 

3. 2. 3.1  Groundwater  Elevation  Survey 

A  licensed  California  surveyor  established  the  elevations  of 
the  staff  gauges  and  the  top  of  the  PVC  well  casing  at  the 
monitoring  wells.  These  measuring  point  elevations  are  used  as 
reference  points  for  determining  the  elevation  of  surface-water 
and  groundwater  at  that  location.  The  surface-water  and  ground- 
water  elevations  are  used  to  refine  flow  directions  and  gradi¬ 
ents,  and  to  evaluate  if  the  groundwater  and  surface-water 
regimes  are  connected  in  any  way.  All  elevations  are  referenced 
to  permanent  benchmarks  located  on  the  Base  property.  Table  3-3 
presents  a  list  of  the  staff  gauge  and  well  elevations. 
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FIGURE  3-11  LOCATION  OF  THE  MONITORING  WELL  AT  THE  JP-4  SPILL  SITE 
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Table  3-3 


Summary  of  Monitoring  Well  and  Staff  Gauge  Elevation  Survey 


Monitoring  Well 
or 

Staff  Gauge 

Elevation  of  PVC  Well 
Casing  or  Top  of  Staff  Gauge 
(ft  above  MSL) 

MW-101 

63.65 

MW- 102 

55. 66a 

MW-103 

53.89 

MW- 104 

59.12 

MW-105 

61.06 

MW- 106 

57.  54 

MW-107 

45.93 

MW- 108 

46.  01 

MW-109 

45.05 

MW- 110 

44.96 

MW- 111 

46.83 

MW- 112 

46.66 

MW-113 

8  5.26 

MW- 11 4 

80.27 

MW-115 

81.30 

MW-116 

38.10 

MW-117 

4  5.75 

MW-118 

44.48 

MW- 119 

41.56 

MW- 120 

44.71 

MW-1 21 

37.81 

MW- 122 

37.17 

MW-123 

43.57 

MW- 124 

44.34 

MW-125 

64.47 

MW-126 

65.62 

MW-1 27 

63.28 

MW- 128 

62.12 

MW-1 29 

63.98 

MW-1 30 

63.76 

MW-1 31 

60.11 

MW-132 

60.45 

MW-1 3 3 

59.02 

MW-134 

59.29 

*  I 


Table  3-3 
(continued ) 


Monitoring  Well 
or 

Staff  Gauge 

Elevation  of  PVC  Well 
Casing  or  Top  of  Staff  Gauge 
(ft  above  MSL) 

SG-1 

62. 53b 

SG-2 

50.29 

SG-3 

53.67 

SG-4 

43.83 

SG-5 

43.91 

SG-6 

44.48 

SG-7 

44.49 

SG-8 

45.39 

SG-8  A 

44.49 

SG-9 

34.34 

SG-10 

36.  06 

SG-11 

34.  75 

SG-1 2 

34.26 

SG-13 

34.10 

SG-1 4 

32.55 

SG-15 

33.31 

SG-1 6 

28.  60 

SG-17 

24.32 

SG-1 8 

16.  97 

^ell  casing  damaged  on  approximately  8  May  1985  --  new 
elevation  is  55.58, 

bStaff  gauge  removed  prior  to  survey.  This  elevation  represents 
the  top  of  a  culvert  entering  the  stream. 
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3. 2. 3. 2  Water  Level  Measurements 


A  total  of  seven  complete  rounds  of  water  levels  were  taken. 
Three  rounds  were  taken  during  the  wet  season  (11  February 
1985,  11  March  1985,  and  28  March  1985)  and  four  rounds  were 
taken  in  the  dryer  season  (16  and  26  April  1985,  3  May  1985, 
and  16  May  1985).  Water  levels  taken  in  March  and  May  corre¬ 
sponded  to  periods  of  water  sampling  at  the  Base.  All  readings 
were  referenced  to  the  top  of  the  PVC  casing  or  staff  gauge. 
Groundwater  levels  were  measured  using  a  Soiltest  Model  DR  706A 
water  level  probe  or  equivalent.  The  surface-water  levels  were 
read  directly  off  the  staff  gauges.  The  measurements  and 
calculated  water  elevations  are  presenter  in  Appendix  F. 

3 . 2 . 3 . 3  Field  Testing  for  Water  Qualify 

While  taking  groundwater  samples  for  laboratory  analyses  during 
the  March  and  May  1985  sampling  events,  the  WESTON  field  team 
also  analyzed  grab  samples  for  temperature,  specific  conduc¬ 
tivity,  and  pH.  The  results  of  these  field  tests  are  presented 
in  Tables  3-4  through  3-7.  Field  sampling  sheets  are  included 
in  Appendix  G. 


3.2.3. 4  Water  Quality  Sampling 


The  purpose  of  the  water  quality  sampling  program  was  to  iden¬ 
tify,  insofar  as  possible  at  the  level  of  a  confirmation  sur¬ 
vey,  the  location,  concentration,  and  areal  extent  of  any  con- 
tarn.  1 net  ion  present  in  the  hydrogeological  environment •  From 
this  information  and  other  data  gathered  it  is  possible  to 
deduce  the  general  direction  in  which  these  contaminants  ^re 
migrating  and  their  probable  origin  or  source.  To  achieve  these 
goals  efficiently,  specific  field  procedures  were  followed  for 
purging  the  wells,  collecting  the  samples,  and  ensuring  field 
quality  control.  The  sampling  and  quality  assurance  plans  used 
to  accomplish  these  goals  are  contained  in  Appendix  H.  These 
procedures  were  used  to  obtain  two  complete  rounds  of  ground- 
and  surface-water  samples.  These  sampling  events  took  place 
between  8  March  and  22  March  1985,  during  wet  seasonal  con¬ 
ditions,  and  between  3  May  and  16  May  1985,  during  dry  seasonal 
conditions.  The  samples  were  collected  and  preserved  as  re¬ 
quired  for  the  chemical  analyses  to  be  performed  as  outlined  in 
Table  1-5.  Sample  chain-of-custody  documentation  is  included  in 
Appendix  I.  Standard  laboratory  protocols  used  in  the  analy¬ 
sis  of  these  samples  are  presented  in  Appendix  J. 
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Travis  Air  Force  Base 
Fairfield,  California 
Field  Measurements  --  March/Hay  19BS 
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bGtoss  differences  in  conductivity  cue  to  rainfall  prior  to  sampling. 


3. 2. 3. 5 


Surface-Water  and  Sediment  Sampling 

K  total  of  19  staff  gauges  were  established  throughout  the 
Storm  Sewer  Zone  and  along  Union  Creek.  Thirteen  staff  gauges 
-vere  established  as  part  of  the  Storm  Sewer  Zone  investigation 
{SG-1  through  SG-9,  SG-16  through  SG-18)  ,  three  as  pa*  £■  of  the 

Sewage  Treatment  Plant  Zone  (SG-10  through  SG-12)  investiga¬ 
tion,  and  three  as  part  of  the  Fire  Training  Area  No.  4  (SG-13 

through  SG-15)  investigation.  Staff  gauge  locations  are  de¬ 
picted  in  Figures  3-3,  3-5,  and  3-12.  Surface-water  samples 

were  taken  directly  from  Union  Creek.  Samples  from  the  storm 
drains  were  taken  by  lowering  a  Teflon  bailer  into  the  storm 
sewer. 

At  11  locations  along  Union  Creek  (SG-1,  SG-9  through  SG-18) 
sediment  samples  were  collected  for  analysis  for  oil  and  grease 
and  volatile  organic  compounds.  The  sediment  samples  were  taken 
by  driving  a  decontaminated  split-spoon  sampler  lined  with 
brass  tubes  into  the  stream  bottom.  Approximately  1  foot  of 
sample  was  collected,  the  tubes  were  sealed  with  a  Teflon-liner 
and  plastic  cap,  and  placed  on  ice  for  transportation  to  the 
laboratory.  Due  to  the  noncohesiveness  and  water  content  of  the 
0  to  4-inch  interval,  samples  were  not  recoverable  from  this 
interval.  The  sample  containers  were  packaged  and  handled  in 

f  Ho  a  a  f  Ho  uaHor  eawnl  oe  a  <s  otihl  i  4  r>  &  nna  i  v  l_T 
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FIGURE  3-12  OTHEI*  STAFF  GAUGES  IN  THE  STORM  SEWER  ZONE 


SECTION  4 


RESULTS  AND  CONCLUSIONS 


4 .1  INTERPRETIVE  GEOLOGY 


A  generalized  description  of  the  shallow  subsurface 
Travis  AFB  can  be  derived  from  the  boring  logs  for 
monitoring  wells  installed  during  Stage  1.  The  total 
depths  in  the  monitoring  wells  ranged  from  29.5  to  56 
The  wells  penetrated  the  Recent  and  Pleistocene  age 
described  in  Section  2. 


beneath 
the  34 
drilled 
.5  feet, 
alluvium 


The  shallow  stratigraphy  beneath  Travis  AFB  is  not  easily  di- 
vided  into  discrete  layers.  In  general,  the  upper  15  to  30  feet 
consist  of  silty  clays  and  clayey  silts  with  varying  amounts  of 
sand.  Within  the  silts  and  clays,  irregular  lenses  of  sand  are 
found;  in  some  cases,  these  sand  lenses  contain  water.  The 
silts  and  clays  are  generally  underlain  by  silty  and  clayey 
sands  approximately  10  feet  thick.  The  sands  are  interbedded 
with  mottled  silts  and  clays.  Underlying  the  silty  and  clayey 
sands  are  more  clayey  silts  and  silty  clays,  some  containing 
fragments  of  weathered  bedrock.  Figure  4-1  is  a  cross-section 
through  Travis  AFB,  and  Figure  4-2  shows  the  surface  trace  of 
the  cross-section.  The  water  table  generally  occurs  in  perched 
within  the  sand  lenses  in  the  upper  silts  and  clays,  or 
in  the  sandy  layer  beneath  the  silts  and  clays.  During  develop¬ 
ment,  the  wells  yielded  between  0.25  gallon/minute  and  2.5 
gallons/  minute,  verifying  the  low  permeabilities  of  the 
sediments  encountered  at  the  Base. 
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4.2  GROUNDWATER  CONDITIONS 


4.2.1  General 

The  sediments  penetrated  by  the  monitoring  wells  can  be  consid¬ 
ered  to  represent  the  upper  section  of  a  highly  heterogeneous 
aquifer  that  is  generally  unconfined,  but  in  which  confined 
conditions  and  perched  groundwater  occur  locally.  Due  to  the 
low  permeabilities  and  lack  of  utilization  of  the  aquifer  in 
the  Base  area,  the  literature  referenced  has  net  attempted  to 
define  the  transmissivity,  storativity,  and  hydraulic  con¬ 
ductivities  in  the  area. 

Due  to  the  lack  of  lateral  continuity  in  the  sediments,  site- 
specific  hydrogeological  analyses  were  not  found  to  be  useful 
in  this  study.  Instead,  anomalies  in  water  level  hydrographs 
and  water  table  maps  have  been  used  to  distinguish  specific 
site  characteristics  in  the  general  discussions  that  follow. 

4.2.2  Water  Level  Fluctuations 

Groundwater  level  fluctuations  in  the  shallow  aquifer  during  the 
period  of  investigation  are  presented  in  the  hydrographs  in 
Figure  4-3  through  4-6.  These  figures  are  useful  in  defining  the 
water  level  trend*  within  specific  zones,  and  evaluating  the 
factors'  influencing  these  zones.  Water  levels  in  Fire  Training 
Area  No.  1  and  the  Solvent  Spill  Area  (MW-101,  MW-104,  MW-105, 
and  MW-106 )  generally  rose  to  a  peak  in  mid-April  before  stead¬ 
ily  declining  into  May.  Water  levels  in  wells  in  the  Oil  Spill 
Area  and  along  the  Sewer  Right-of-Way  (MW-102,  MW-103,  MW-107, 
MW-108,  MW-111,  and  MW-112)  reached  a  peak  in  late  March,  then 
declined  steadily,  with  some  anomalies,  into  May.  Water  levels 
in  MW-109  and  MW-110  remained  fairly  constant  throughout  the 
period  of  investigation.  Figure  4-3  illustrates  the  water  level 
trends  in  the  Storm  Sewer  Zone. 
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Watei  levels  in  Fire  Training  Area  No.  4  (Figure  4-4r  wells 
MW-117  through  MW-120)  remained  fairly  constant  through  February 
and  into  mid-March,  and  started  Rising  steadily  in  late  March. 
The  water  levels  reached  a  peak  in  late  April  and  declined 
steadily  through  May.  The  water  levels  in  MW-117,  MW-118,  and 

MW-120,  the  wells  closest  to  Union  Creek,  may  have  been  influ¬ 
enced  by  the  influent  nature  of  Union  Creek  in  this  area.  These 
three  wells  showed  a  sharp  rise,  while  MW-119,  the  monitoring 
well  farthest  from  the  stream,  exhibited  a  less  substantial 
rise.  As  noted  in  Section  2,  Union  Creek  has  been  observed  to 
rise  as  much  as  4  to  5  feet  after  a  heavy  rainfall  induced  a 
delayed  groundwater  level  response. 

Water  levels  in  monitoring  wells  MW-121  and  MW-122,  within  the 
Sewage  Treatment  Plant  Zone,  exhibited  the  same  trend  as  wells 
within  Fire  Training  Area  No.  4,  however,  the  fluctuations  were 
not  as  pronounced  (Figure  4-4).  Water  levels  in  MW-123  and 
MW-124  tend  to  peak  in  late  March  and  gradually  decline  into 
May.  The  sharp  rise  in  the  water  level  in  MW-124  on  28  March 
1985  could  be  due  to  a  2-day  rainfall  prior  to  this  measure¬ 
ment.  Although  Union  Creek  is  effluent  in  nature  in  this  area, 
on  the  date  of  measurement,  the  stream  may  have  been  influent 
at  some  time  during  the  two  days  of  rain  and  contributed  water 
to  the  groundwater  system,  causing  the  abrupt  rise  in  the  water 
level  in  MW-124. 

VJater  levels  in  the  North  Landfill  Zone  areas  of  Landfills  No. 
1  and  2  (MW-125  through  MW-130)  generally  remained  fairly  con- 

stant  with  a  decline  beginning  in  late  March.  Wells  MW-125  and 
MW-126,  located  behind  Landfill  No.  2,  exhibited  a  water  level 
rise  from  February  to  March,  and  began  declining  in  late  March. 
A  great  amount  of  ponded  water  was  observed  around  the  «e_ls  in 
February  and  March,  indicating  saturated  soil  conditions,  .he 
water  table  occurs  at  a  depth  of  2  to  7  feet  below  ground  sur¬ 
face  (BGS)  in  this  area.  The  monitoring  wells  within  Fire 
Training  Area  No.  3  (MW-131  and  MW-132)  exhibited  water  levels 

that  peaked  in  mid-April  and  declined  into  May;  whereas  the 
water  levels  in  MW-133  and  MW-134  (Fire  Training  Area  No.  2) 
peaked  in  late  March,  remained  fairly  constant,  and  began  to 
decline  in  late  April.  These  water  level  fluctuations  are 
depicted  in  Figure  4-5.  * 


& 


,  *  ^ 


5917A 


4-7 


Groundwater  Elevation  (Feet  Above  MSL) 


Mar  *5  Apr  IS 


3  May  16  May 

▼  ▼ 


T* 


l?l 


: 1 


May  85 


11  Feb 


W.l™ 

MW-llIl 


11  Mar  28  Mar  16  Apr  26  Apr 

▼  ▼  ▼  T 


r 

t 

t 

i. 


FIGURE  4-4  WELL  HYDROGRAPHS  -  JP-4  SPILL, 

FIRE  TRAINING  AREA  NO.  4  AND 
THE  SEWAGE  TREATMENT  PLANT  ZONE 
4-8 


11  Feb 
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Water  levels  in  monitoring  wells  MW-113,  MW-114,  and  MW-115 

within  the  Landfill  No.  3  area  exhibited  the  most  erratic  be- 
havior,  as  depicted  in  Figure  4-6.  The  water  level  in  each  of 
t±ese  wells  peaked  at  approximately  2-1/2-week  intervals.  That 
lsf  in  MW-113,  the  upgradient  well,  the  water  level  peaked  on 
11  March;  in  MW-114,  the  water  level  peaked  on  28  March;  and  in 
MW- 11 5 ,  the  water  level  peaked  on  16  April. 

The  water  level  in  MW- 11 6  at  the  JP-4  SpUl  Site  (Figure  4-4) 
fluctuated  very  little,  with  a  slight  rise  in  late  March  and  a 
gradual  decline  into  May. 

4*2.3  Groundwater  Flow  Direction 

The  groundwater  surface  maps  for  the  shallow  aquifer  in  Figures 
4-7  and  4-8  were  developed  from  water  level  data  collected  on 
11  March  1984  and  16  May  1985.  Storm  drain  elevations  are  not 
included.  These  figures  depict  the  elevation  contours  repre¬ 
senting  the  water  table  surface  in  the  aquifer,  or  the  magni¬ 
tude  of  hydraulic  head  at  all  points  in  that  aquifer.  Ground- 
wa  ter  ^  flows  from  areas  of  high  to  areas  of  low  hydraulic  head, 
and  in  general,  the  direction  of  groundwater  flow  can  be 
considered  perpendicular  to  groundwater  level  contours.  Based 
on  these  maps,  groundwater  generally  flows  to  the  south  beneath 
the  Base  toward  Suisun  Marsh,  although  there  is  variability  in 
flow  direction  on  a  site-by-site  basis,  as  described  in  the 
subsections  that  follow. 


Differences  between  the  two  maps  are  related  primarily  to  the 
decline  in  water  levels  across  the  Base  in  May.  Flow  direction 
is  essentially  the  same  at  both  periods  of  measurement,  althouqh 
the  water  levels  are  lower  in  May  than  in  March. 


4*2.4  Site-Specific  Groundwater  Conditions 

This  subsection  reviews  groundwater  flow  directions  in  the 
water  table  on  a  site-  pecific  basis.  Figures  accompanying  the 
discussion  illustrate  groundwater  levels  measured  on  11  March 
and  16  May  1985.  Tables  F-l  through  F-7  in  Appendix  F  list  the 
groundwater  elevations. 
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FIGURE  4-6  WELL  HYDROGRAPHS  -  LANDFILL  AREA  NO.  3 
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FIGURE  4-7  GROUNDWATER  SURFACE  MAP  FOR  TRAVIS  AFB  -  MARCH  1985 


FIGURE  4-8  GROUNDWATER  SURFACE  MAP  FOR  TRAVIS  AFB  -  MAY  1985 


4.2. 4.1  Storm  Sewer  Zone 


Groundwater  elevations  obtained  from  monitoring  wells  MW-101 
through  MW-112  were  utilized  in  developing  the  groundwater 
surface  maps  for  the  Storm  Sewer  Zone.  Water  elevations  within 
the  storm  drains  were  not  included  because  the  measurements 
revealed  little  evidence  of  correlation  between  groundwater 
elevations  and  storm  drain  elevations.  Within  the  Storm  Sewer 
Zone,  the  groundwater  flows  from  a  high  elevation  at  MW-101  to 
a  lower  elevation  at  MW-110,  generally  a  southeasterly  direc¬ 
tion.  In  the  flight  line  area  (MW-107  through  MW-112)  the 
groundwater  flow  direction  changes  toward  the  southwest,  as 
depicted  in  Figures  4-9  and  4-10.  Flow  directions  remain  es¬ 
sentially  the  same  in  March  and  May.  The  rather  constant  water 
levels  in  MW-109  and  MW-110  (discussed  in  Subsection  4.2.2) 
could  be  due  to  interception  of  groundwater  by  the  storm  sewers 
that  run  between  MW-109  and  MW-110,  and  MW-107  and  MW- 108 . 

4. 2. 4. 2  Sewaqe  Treatment  Plant  Zone  and  Fire  Traininq 
Area  No.  T  - 


The  groundwater  surface  beneath  the  Sewage  Treatment  Plant  Zone 
and  Fire  Training  Area  No.  4  is  depicted  in  Figures  4-11  and 
4-12.  The  groundwater  in  this  area  flows  toward  the  south  and 
southwest.  A  slight  mounding  was  evident  in  Fire  Training  Area 
No.  4  in  March,  which  became  more  pronounced  in  May.  This 
mounding  could  be  due  to  the  inf  1 

nent  nature  of  Union  in 

this  area,  i.e.,  Union  Creek  has  a  higher  water  elevation  than 

the  water  table,  and,  therefore,  contributes  water  to  the 

aquifer . 

In  the  Sewage  Treatment  Plant  Zone,  no  mounding  was  evident, 
indicating  that  the  abandoned  ponds  readily  allow  water  to 
infiltrate  through  them  into  the  aquifer.  At  MW-124,  Union 

Creek  is  generally  effluent,  i.e.,  the  water  elevation  in  the 
stream  is  lower  than  the  water  table,  and,  therefore,  the  water 
table  contributes  groundwater  to  the  stream.  The  gradient  across 
the  two  sites  remains  fairly  constant  and  equals  approximately 
0.003  foot/foot. 
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FIGURE  4-10  GROUNDWATER  SURFACE  MAP  FOR 

THE  STORM  SEWER  ZONE  -  MAY  1985 
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FIGURE  4-11  GROUNDWATERSURFACEMAPFORTHESEWAGETREATMENT 
PLANT  ZONE  AND  FIRE  TRAINING  AREA  NO.  4  -  MARCH  1985 
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FIGURE  4-12  GROUNDWATER  SURFACE  MAP  FOR  THE  SEWAGE  TREATMENT 
PLANT  ZONE  AND  FIRE  TRAINING  AREA  NO.  4  -  MAY  1985 
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4. 2. 4. 3  North  Landfill  Zone 


Groundwater  surface  maps  for  the  Iforth  Landfill  Zone  are  de¬ 
picted  in  Figures  4-13  and  4-14.  Groundwater  flow  across  the 
area  is  from  the  east  to  southwest.  Slight  mounding  appears 
across  the  area  toward  Landfill  No.  2.  This  mounding  could  be 
due  to  the  permeable  nature  of  the  materials  disposed  of  in  the 
landfill.  In  March,  when  the  mounding  was  more  pronounced, 
ponded  surface  water  was  observed  throughout  the  zone,  indi¬ 
cating  saturated  soil  conditions  and  clayey  surface  soils.  The 
gradient  across  the  site  becomes  steeper  near  Fire  Training 
Area  No.  3,  and  varies  across  the  site. 

Underflow  to  the  Base  from  the  north  and  northeast  is  ade¬ 
quately  monitored  by  wells  MW-125  and  MW-126  in  this  area. 

4. 2. 4. 4  Landfill  No.  3  and  the  JP-4  Spill  Site 

The  groundwater  flow  directions  for  Landfill  No.  3  are  dericted 
in  Figures  4-15  and  4-16.  Only  one  monitoring  well  (MW-116)  was 
installed  at  the  JP-4  Spill  Site,  therefore,  groundwater  surface 
maps  could  not  be  developed. 

Groundwater  flow  at  Landfill  No.  3  is  toward  the  southwest.  The 
gradient  is  fairly  flat  across  the  site,  equaling  approximately 
0.006  foot/foot. 

Underflow  to  the  Base  from  the  northeast  is  adequately  moni¬ 
tored  by  MW-113 . 
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FIGURE  4-13  GROUNDWATER  SURFACE  MAP  FOR 

THE  NORTH  LANDFILL  ZONE  -  MARCH  1985 
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FIGURE  4-14  GROUNDWATER  SURFACE  MAP  FOR 
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4 . 3  RESULTS  OF  CHEMICAL  ANALYSES  OFSOILS  AND  SEDIMENTS 

This  subsection  reviews  chemical  data  obtained  from  soil  and 
sediment  samples  collected  at  Travis  APB  in  January  f"? 

1985.  The  samples  collected  included  surface  and  shallow  sub 
surface  soils,  and  sediments  from  the  bottom  of  Union  Creek. 
The  methods  used  in  sample  collection  are  described  m  Section 
3.  The  laboratory  methods  used  in  sample  analysis  are  liste  in 
Appendix  J.  Laboratory  analytical  reports  for  soils  and 
sediments  are  reproduced  in  Appendix  K. 


4.3.1  Well  Boring  Results  --  Surface  and  Shallow  Subsurface 
Soils 

Surface  and  shallow  subsurface  soils  were  collected  at  the  loca 
tions  described  below: 


At  three  sites  within  the  Storm  Sewer  Zone: 

-  Fire  Training  Area  No.  1. 

Oil  Spill  Area. 

Solvent  Spill  Area. 


At  two  areas  within  the  North  Landfill  Zone: 


Fire  Training  Area  No.  2. 
Fire  Training  Are?  No.  3. 


Soils  were  also  collected  at  Fire  Training  Area  No.  4. 

All  samples  were  taken  using  hollow  stem  auger  drilling  tech¬ 
niques  and  a  split-spoon  sampler.  Samples  were  collected  for 
analysis  from  the  following  intervals: 


0  to  1.5  feet  below  ground  surface. 
2.5  to  4  feet  below  ground  surface. 
5  to  6.5  feet  below  ground  surface. 


Due  to  the  volume  of  sample  required  for  adequate  storage, 
transportation,  and  analysis,  duplicates  were  collected  by 
redrilling  the  top  2  feet  of  soil  as  close  as  possible  to  the 
original  borehole  for  that  sample  location.  Therefore, 
variability  in  duplicate  sample  results  most  likely  represents 
heterogeneity  in  the  distribution  of  the  parameters  analyzed 
within  very  short  distances  in  the  surface  soil.  Analytical 
results  are  reviewed  on  a  site-by-site  basis  in  the  subsections 
that  follow. 
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4. 3. 1.1  Storm  Sewer  Zone 


Twenty-one  soil  samples,  including  three  duplicates,  were  taken 
for  chemical  analysis  for  oil  and  grease  or  petroleum  hydro¬ 
carbons,  and  volatile  organics.  The  results  of  these  analyses 
are  listed  in  Table  4-1.  Only  those  VOC's  that  were  detected 
are  included.  Also  included  are  the  HNu  readings  taken  of  the 
collected  samples. 

4. 3. 1.1.1  Fire  Training  Area  No.  1 

Three  samples  and  one  duplicate  sample  were  collected  from 
MW-101  in  Fire  Training  Area  No.  1.  No  VOC '  s  were  detected  in 
any  of  the  samples. 

Petroleum  hydrocarbons  were  detected  in  each  interval  sampled 
and  analyzed.  The  concentrations  ranged  from  80  mg/kg  to  160 
mg/kg.  The  low  concentration  occurred  in  the  middle  interval 
(2.5  to  4  feet),  and  the  high  concentration  occurred  at  the 
surface  (0  to  1.5  feet).  The  concentrations  did  not  exhibit  any 
decreasing  or  increasing  pattern  w^th  depth.  The  sediments 
encountered  were  very  uniform  in  nature  and  appeared  to  be  fill 
material.  The  fine  to  medium  sands  encountered  would  allow  the 
hydrocarbons  to  penetrate  through  the  sediments  at  varying 
rates  causing  an  uneven  distribution  of  concentrations. 

4. 3. 1.1. 2  Oil  Spill  Area 

Six  samples  and  one  duplicate  were  collected  from  MW-102  and 
MW-103.  At  MW-102,  the  surface  sample  contained  tr ichloroethene 
(TCE)  at  0.013  mg/kg.  Asphalt  overlying  the  sediments  was  not 
included  in  the  sample.  This  monitoring  well  is  located  near 
the  Engine  Repair  Building  (Building  16)  ,  however ,  no  solvents 
were  used  or  are  currently  being  used  in  the  building  (ESI, 
1983)  .  The  well  is  located  downgradient  of  Building  18,  the 
Cleaning  and  Degreasing  Shop,  where  solvents  are  utilized 
regularly.  In  the  past,  these  solvents  were  disposed  of  through 
the  surface  drainage  system  (ESI,  1983). 
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Travis  Air  Force  Base,  Fairfield,  California 
Analytical  Results,  Soil  Samples  from  Well  Borings,  January  1985 


Zone/Area 

Monitor 

well 

and 

Sample  No. 

Petroleum 

Hydrocarbons 

(mgAg) 

Oil 

and 

Grease 

(mgAg) 

Trichloro- 

ethene 

(mgAg) 

HNu 

Readings 

(ppm) 

Storm  Sewer  Zone 

ETA-1 

Mt-101-1 

160. 

NR 

ND 

0 

MW-101-1D3 

80. 

NR 

ND 

0 

MW-101-2 

80. 

NR 

ND 

0 

Wt-101-3 

105. 

NR 

ND 

0 

Oil  Spill  Area 

MW- 102-1 

NR 

440. 

0.013 

0 

M'J-102-2 

NR 

135. 

ND 

0 

MW- 102-3 

NR 

105. 

ND 

0 

NW-103-1 

NR 

4,500. 

ND 

0 

MW- 103 -ID3 

NR 

5,500. 

ND 

0 

MW-103-2 

NR 

600. 

ND 

0 

■  ml.  i  n->  ■* 

vrn 

230, 

ND 

0 

Solvent  Spill 

MW- 104-1 

NR 

185. 

ND 

0 

Area 

NW-104-lDa 

NR 

80. 

ND 

0 

MW- 104-2 

NR 

185. 

ND 

0 

NW-104-3 

NR 

300. 

ND 

0 

MW- 105-1 

NR 

295. 

ND 

0 

hW- 105-2 

NR 

265. 

ND 

0 

MW- 105-3 

NR 

550. 

0.014 

0 

NW-106-1 

NR 

280. 

0.017 

0 

MW-106-2 

NR 

300. 

ND 

0 

hW-106-3 

NR 

320. 

ND 

0 

Detection 

limit 

0.005 

0.001 

0.0001 

0 

duplicate  sample. 

ND  -  Not  detected. 

NR  -  Not  requested. 

Sample  1  —  0  to  1.5  feet 
Sample  2  —  2.5  to  4  feet 
Sample  3  —  5  to  6.5  feet 

Note:  Only  volatile  organics  detected  are  listed. 
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Oil  and  grease  were  detected  in  all  samples  analyzed  from 
MW-102  and  MW-103.  The  highest  concentrations  in  each  well 
( MW- 102-1  *  440  mg/kg,  MW-103-1  *  4,500  mg/kg)  were  found  in 

the  surface  samples.  Again,  the  asphalt  overlying  these 
sediments  was  not  included  in  the  sample.  The  concentrations  of 
oil  and  grease  decrease  with  depth.  The  higher  concentrations 
in  MW-103  samples  could  probably  be  attributed  to  its  proximity 
to  the  Cleaning  and  Degreasing  Shop,  where,  in  the  past,  waste 
oils  and  fuels  were  disposed  of  through  the  surface  drainage 
system. 


4. 3. 1.1. 3  Solvent  Spill  Area 

In  the  Solvent  Spill  Area,  nine  samples  and  one  duplicate  were 
collected  for  analysis.  TCE  was  detected  in  two  samples; 

MW-1 05-3  at  0.014  mg/kg  and  MW-106-1  at  0.017  mg/kg.  Asphalt 
overlying  the  sediments  at  MW-106  was  not  included  in  the 

sample . 

Oil  and  grease  was  detected  in  all  samples,  and  the  concentra¬ 
tions,  ranging  from  80  mg/kg  (duplicate  MW-104-1D)  to  550  mg/kg 
(MW-105-3),  increased  with  depth.  The  highest  oil  and  grease 
concentrations  were  found  at  the  5-  to  6.5-foot  interval  in 
each  boring.  This  increase  with  depth  can  most  easily  be  ex¬ 
plained  by  the  heteroger.'  ity  of  the  shallow  subsurface  sedi¬ 
ments,  as  discussed  in  arlier  sections  of  this  report.  In 

areas  where  shallow  low- permeability  layers  such  as  clay  are 
found,  hydrocarbon  compounds  would  be  expected  to  be  retained 
in  the  shallow  soil  horizons.  In  localities  where  more  per¬ 

meable  sands  and  silts  are  found  at  the  surface,  the  hydro¬ 
carbon  compounds  would  be  expected  to  be  carried  deeper  into 
the  soil  profile. 

4. 3. 1.2  Fire  Training  Area  No.  4 

The  results  of  the  analyses  for  Fire  Training  Area  No.  4  are 
included  in  Table  4-2.  A  total  of  12  samples,  including  one 
duplicate,  were  collected  for  analysis  from  boreholes  within 
FTA-4.  Of  the  32  priority  pollutant  volatile  compounds  analyzed, 
none  were  detected  in  any  of  the  samples. 

Petroleum  hydrocarbons  were  detected  in  all  samples.  The  highest 
concentration  was  found  at  the  0-  to  1.5-foot  interval  at 
MW-118,  (16,000  mg/kg).  At  this  location  the  concentrations 

decreased  with  depth.  MW-118  is  located  in  a  drainage  way 
leading  from  Fire  Training  Area  No.  4  where  waste  fuels  are 
presently,  and  were  in  the  past,  utilized  for  fire  training 
exercises.  The  next  highest  concentration  was  found  in  the  0- 
to  1.5-foot  interval  at  MW-120,  equaling  9,000  mg/kg.  This  well 
is  located  near  the  above-ground  storage  tank  utilized  to  hold 
the  waste  fuels.  Concentrations  at  MW-120  decreased  with  depth. 
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Table  4-2 


Travis  Air  Force  Base,  Fairfield,  California 
Analytical  Results,  Soil  Samples  from  Well  Borings,  January  1985 


Zone/Area 

Monitor 

Well 

and 

Sample  No. 

Petroleum 

Hydrocarbons 

(mg/kg) 

Tr  ichloro- 
ethene 
(mg/kg) 

HNu 

Readings 

(ppm) 

FTA-4 

MW-117-1 

2,600. 

ND 

2 

MW- 117-2 

4, 950. 

ND 

mm  a 

MW-117-3 

195. 

ND 

mm  a 

MW-118-1 

16,000. 

ND 

6  0 

MW- 118-2 

3, 000. 

ND 

50 

MW- 11 8- 3 

95. 

ND 

0 

MW-119-1 

100. 

ND 

0 

MW-119-2 

80. 

ND 

0 

MW-119-3 

115. 

ND 

0 

MW-120-1 

9,000. 

ND 

0 

MW-120-lDb 

8,000. 

ND 

0 

MW-120-2 

8,000. 

ND 

0 

North  Landfill 

Zone 

FTA-3 

11W-131-1 

145. 

ND 

0 

MW-131-2 

110. 

ND 

0 

MW- 131 -3 

9,500. 

ND 

0 

■* 

MW-132-1 

185. 

ND 

0 

MW-132-2 

800. 

ND 

0 

MW-132-3 

6,500. 

ND 

0 

FTA-2 

MW-133-1 

385. 

0.0038 

0 

MW-133-lDb 

1,100. 

0.0021 

0 

MW-133-2 

175. 

ND 

0 

MW- 133 -3 

305. 

ND 

0 

MW-134-1 

140. 

ND 

0 

MW- 134-2 

235. 

ND 

0 

MW-134-3 

230. 

ND 

0 

Detection 

♦ 

limit 

0.  005 

0.001 

0 

instrument  nonfunctional, 
duplicate  sample. 

ND  -  Not  detected. 

Sample  1  --  0  to  1.5  feet 
Sample  2  —  2.5  to  4  feet 
Sample  3  —  5  to  6.5  feet 
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A:  location  MW-117,  tne  highest  petroleum  Hydrocarbon  concen¬ 
tration  (4,950  mg/kg)  was  found  in  the  2.5-  to  4-foot  interval. 
At  MW- 11 9  the  highest  concentration  occurred  in  the  5-  to 
6.5-foot  interval  at  115  mg/kg.  This  variability  in  th? 
vertical  distribution  of  petroleum  hydrocarbons  is  due  to  the 
lateral  discontinuity  of  the  sediments. 

Although  the  HNu  did  respond  at  samples  MW-117-1,  MW-118-2,  and 
MW-118-3,  there  was  no  correlation  between  the  readings  and  the 
analytical  results. 


4. 3. 1.3  Sewage  Treatment  Plant  Zone 

Although  split-spoon  samples  were  taken  from  borings  in  the 
Sewage  Treatment  Plant  Zone  (STPZ) ,  the  samples  were  not 
scheduled  for  chemical  analysis.  However,  the  Task  Order  allows 
for  up  to  eight  samples  to  be  analyzed  for  EP  toxicity  and 
ignitability  testing  for  hazardous  waste  determination. 


At  boring  MW-123  the  HNu  detected  organic  vapors  at  500  ppm  in 
the  sample  from  the  0-  to  1.5-foot  interval.  The  WESTON  geol¬ 
ogist  supervising  the  drilling  interpreted  this  concentration 
as  emanating  from  a  potentially  hazardous  material.  The  sample 
was  tested  for  EP  toxicity  and  ignitability,  and  the  results 
are  presented  in  Table  4-3.  These  results  indicate  that  the 
sample  is  nonhazardous .  No  other  samples  were  taken  for  EP 
toxicity  and  igni Lability  testing 
Base . 


4. 3. 1.4  North  Landfill  Zone 

A  total  of  13  samples  including  one  duplicate  were  collected 
for  analysis  from  Fire  Training  Areas  Nos.  2  and  3  within  the 
North  Landfill  Zone.  The  samples  were  collected  for  analysis  of 
petroleum  hydrocarbons  and  volatile  organics. 
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Table  4-3 


Trivis  Air  Force  Base,  Fairfield,  California 
EP  Toxicity  and  Ionitability  Results,  MW-123-1 


Parameter 

EP  Toxicity 
Results 
Concentration 
(mg/L) 

Maximum  Allowable 
Concentr ationa 
(mg/L) 

Detection 

Limit 

(mg/L) 

Ar  senic 

ND 

5.0 

0.005 

Bar ium 

ND 

100. 0 

0.1 

Cadmium 

ND 

1.0 

0.01 

Chromium 

0.05 

5.  0 

0.05 

Mercury 

ND 

0.2 

0.005 

Lead 

ND 

5.  0 

0.1 

Selenium 

ND 

1.0 

0.005 

Silver 

0.  05 

5.0 

0.  01 

Fndr in 

ND 

0.02 

0.02 

L  indane 

ND 

0.4 

0.  04 

Methoxychlor 

ND 

10.0 

10. 

Toxaphene 

ND 

0.  5 

0.  5 

2, 4-D 

ND 

10.0 

10. 

2,4, 5-TP 

ND 

1.  0 

1. 

Ignitability  Results 


me  sample  uiu  fiOt  CAuibit  £*» «  CbuCuCtcT 
as  defined  in  40  CFR  261.21. 


t  „„  1  M  1  i  trr 


aA  sample  is  considered  hazardous  if  the  extract  from  that 
sample  contains  any  of  the  above  at  a  concentration  equal  to  or 
exceeding  the  maximum  concentration  (40  CFR  261.24). 

ND  --  Not  detected. 
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4. 3. 1.4.1  Fire  Training  Area  No.  2 

Six  samples  and  one  duplicate  were  collected  at  Fire  Training 
Area  No.  2  (FTA-2) .  Of  the  32  priority  pollutant  volatile 

organics  analyzed,  tr ichloroethene  (TCE)  was  the  only  VOC 
detected.  The  TCE  was  found  in  the  0-  to  1.5-foot  interval  at 
MW-133  and  its  duplicate.  The  concentrations  found  were  0.0038 
mg/kg  and  0.0021  mg/kg,  respectively.  MW-133  is  located  closest 
to  the  concrete  pad  now  covering  the  former  fire  training  area. 
Solvents  were  utilized  at  FTA-2  when  it  was  active  and  may  have 
been  washed  into  this  area  during  training  exercises. 

Petroleum  hydrocarbons  were  detected  in  all  samples.  At  MW-133 
the  highest  concentration  occurred  in  the  duplicate  MW-133-1D, 
at  1,100  mg/kg.  The  original  sample  concentration  was  385  mg/kg. 
Within  the  borehole  the  highest  concentration  occurred  in  the 
0-  to  1.5-foot  interval  at  385  mg/kg.  The  petroleum  hydrocarbon 
concentrations  decreased  to  175  mg/kg  in  the  2.5-  to  4-foot 
interval,  then  increased  to  305  mg/kg  in  the  5-  to  6.5-foot 
interval.  At  MW-134  the  lowest  concentration  occurred  at  the 
surface,  equaling  140  mg/kg  and  increasing  to  235  mg/kg  and  230 
mg/kg  in  the  subsequent  intervals.  Again,  this  variability  in 
the  vertical  distribution  is  most  likely  due  to  the 
heterogeneity  of  the  shallow  subsurface  sediments. 

4. 3. 1.4. 2  Fire  Training  Area  No,  3 

Six  samples  were  collected  from  the  boreholes  in  Fire  Training 
Area  No.  3  (FTA-3).  No  volatile  organics  were  detected. 

Petroleum  hydrocarbons  were  found  in  all  of  the  samples  from 
FTA-3.  The  highest  concentrations  were  found  in  the  5-  to 
interval  at  mw-131  and  MW-132;  concentrations  were 
9,500  mg/kg  and  6,500  mg/kg,  respectively.  The  concentrations 
generally  increased  with  depth. 
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4.3.2  Unlun  Creek  Sediment  Results 


Sediment  samples  were  taken  at  11  staff  gauqe  locations  along 
Union  Creek  (SG-1,  SG-9  through  SC-18).  Duplicate  samples  were 
taken  at  two  of  the  locations.  Figures  3-3f  3-5,  and  3-12 

depict  the  staff  gauge  location  samples.  The  samples  were 
analyzed  for  volatile  organic  compounds  and  oil  and  grease.  The 
methods  for  sample  collection  are  described  in  Subsection 
3.2.3. 5. 


4. 3. 2.1  Storm  Sewer  Zone 


Of  the  32  priority  pollutant  volatile  organics  analyzed,  five 
were  detected  in  stream  sediments  from  only  one  location  in  the 
Storm  Sewer  Zone.  The  results  are  presented  in  Table  4-4.  Sam¬ 
ple  location  SG-9  sediments  contained  detectable  concentrations 
of  tetr achlor oethene ,  chlorobenzene,  1,4-dichlorobenzene, 
toluene,  and  ethylbenzene.  The  concentr at  ions  of  VOC's  ranged 
from  0.0012  to  3.4  mg/kg,  with  1,4-dichlorobenzene  having  the 
lowest  concentration  and  ethylbenzene  having  the  highest.  Only 
toluene  and  ethylbenzene  were  detected  in  both  intervals 
sampled. 

At  location  SG-9  an  oil-like  sheen  was  noticeable  on  the  water 
surface.  SG-9  is  located  at  a  point  where  the  storm  sewer 
system  empties  into  Union  Creek.  The  presence  of  toluene  and 
ethylbenzene  indicates  the  dissolved  portion  of  the  floating 
hydrocarbons  are  adhering  to  the  bottom  sediments.  The  presence 
of  tetr achloroethene ,  chlorobenzene ,  and  1, 4-dichlorobenzene  in 
the  sediments  indicates  these  contaminants  have  been  present  in 
the  storm  sewer  system  and  were  discharged  into  the  stream 
where  some  portion  has  adhered  to  the  sediments. 

Oil  and  grease  was  detected  in  most  sediment  samples  except  the 
8-  to  12-inch  interval  at  SG-16  and  SG-17?  however,  the 
duplicate  sample  at  SG-17  did  have  concentrations  of  oil  and 
grease.  The  concentrations  ranged  from  30  mg/kg  in  the  4-  to 
8-inch  interval  at  SG-1  to  6,000  mg/kg  in  the  8-  to  12-inch 
interval  at  SG-9.  At  all  locations  except  SG-1  and  SG-9,  the 
concentrations  of  oil  and  grease  decreased  with  depth. 
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Travis  Air  Fore*  Baa*.  Fairfi*ld,  California 
Analytical  Results,  Union  Cr**«  S*di**nta,  March  1985 


Zon*/Ar *a 

Staff  Gauq* 
No  . 

Oil  and 

Gr «as* 

T*tr  achloro- 

•  t  b*n* 

Chlor o- 
b*nz*n* 

1 , 4  -D  ichlor  o- 
b*nz*n* 

Tolu*n* 

Et  hy 1  - 
b*nz*n* 

Stor*  S***r  Ion* 

SC-1.  SI 

10. 

NO 

NO 

NO 

NO 

ND 

s: 

t>5. 

NO 

NO 

ND 

NO 

ND 

SG-301*.  Si 

310. 

NO 

NO 

ND 

NO 

NO 

S2 

90. 

NO 

NO 

ND 

NO 

NO 

SG - 9 .  Si 

3 ,  300 . 

NO 

ND 

ND 

0.D75 

2.000 

S2 

4.D0D. 

0.DD15 

0 .008 

0.0D12 

0.DU0 

3.4  DD 

SG-Ui  SI 

75. 

NO 

ND 

NO 

NO 

NO 

S2 

NO 

NO 

ND 

NO 

NO 

ND 

SC -  1 7 .  SI 

4  00. 

NO 

NO 

ND 

ND 

ND 

S2 

NO 

NO 

ND 

ND 

NO 

NO 

SC-317*,  SI 

5  50. 

NO 

ND 

ND 

ND 

NO 

S2 

320. 

NO 

NO 

ND 

NO 

NO 

SC-11,  SI 

300  . 

NO 

ND 

NO 

NO 

NO 

S2 

240 . 

NO 

ND 

ND 

NO 

NO 

5*wag*  Tr*at»*nt 

Plant  2on* 


SC-10, 

SI 

NO 

ND 

ND 

ND 

ND 

ND 

S2 

NO 

NO 

ND 

ND 

ND 

ND 

SC-11, 

SI 

2  30. 

ND 

NO 

ND 

ND 

NO 

S2 

180. 

ND 

NO 

ND 

ND 

ND 

SC-12, 

SI 

NO 

NO 

NO 

ND 

ND 

NO 

S2 

UO. 

ND 

NO 

NO 

NO 

NO 

FTA-4 

SC-13, 

SI 

220. 

NO 

ND 

ND 

NO 

NO 

— 

S2 

90. 

NO 

NO 

NO 

NO 

NO 

SC-14, 

SI 

2,200. 

ND 

NO 

NO 

ND 

ND 

S2 

2  3D . 

NO 

NO 

ND 

NO 

ND 

SC- IS, 

Si 

2« , uuu . 

NU 

nu 

ND 

SO 

SO 

S2 

19.000. 

ND 

ND 

ND 

NO 

NO 

D*t*ct 

ion 

1  lait 

20. 

0.00005 

0.0003 

0.0002 

0 . 0002 

0.00< 

JDuplicat*  aaapl*. 

51  --  4-  to  l-inch  interval, 

52  --  I-  to  12-incft  interval. 

NO  —  Not  d*t*ct*d. 

Not* i  Only  volatil*  orqanics  d*t*ct*d  ar*  iiat*d. 
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3. 2. 2  Sewage  Treatment  Plant  Zone 

Three  locations  (SG-10  to  SC-12)  were  sampled  in  the  Sewage 
Treatment  Plant  Zone.  No  volatiles  were  detected  in  any  samples. 

Oil  and  grease  was  detected  in  both  intervals  at  SG-U  and  in 
the  8-  to  12-inch  interval  at  SG-12.  Concentrations  ranged  from 
120  mg/kg  at  SG-12  to  230  mg/kg  in  the  4-  to  8-inch  interval  at 
SG-11.  The  results  are  presented  in  Table  4-4. 

4. 3. 2. 3  Fire  Training  Area  No.  4 

Tftree  locations  (SG-13  to  SG-15)  were  sampled  along  Onion  Creek 
in  Fire  Training  Area  No.  4.  Table  4-4  presents  the  analytical 
results.  No  volatiles  were  detected  in  any  of  the  samples. 

Oil  and  grease  was  detected  in  most  of  the  samples.  The  concen¬ 
trations  ranged  from  a  high  of  24,000  mg/kg  in  the  4-  to  8-inch 
interval  at  SG-15,  to  a  low  of  80  mg/kg  in  the  8-  to  12-inch 
interval  at  SG-13.  The  concentrat ions  decreased  with  depth  at 
all  locations. 

4*3.3  Significance  of  Soil  and  Sediment  Results 

Of  the  analytes  sampled  in  soil  and  sediment  at  Travis  AFB,  the 
following  volatile  organics  were  detected  in  at  least  one  sam¬ 
ple:  tr  iciiloroeiherie  (TCE),  tetr acnioroetnene  (PCE)  ,  chloro¬ 
benzene,  1,4-dichlorobenzene,  toluene,  and  ethylbenzene.  The 
results  are  summarized  in  Tables  4-1  through  4-4. 

The  tr ichloroethene  was  detected  in  the  Oil  Spill  Area  and  the 
Solvent  Spill  Area  of  the  SSZ  and  in  Fire  Training  Area  No.  2 
in  the  NLFZ .  The  TCE  present  in  the  Oil  Spill  Area  is  probably 
a  result  of  past  disposal  of  washwaters  from  Building  16 
(engine  repair)  or  solvents  from  Building  18  (cleaning  and 
degreasing)  to  the  surface  drainage  system.  TCE  detected  in  the 
Solvent  Spill  Area  is  probably  a  result  of  the  past  leaks  and 
spills  in  that  area  as  described  in  Subsection  1.3. 1.2.  At  Fire 
Training  Area  No.  2  the  TCE  is  most  likely  due  to  the  past  use 
of  waste  solvents  to  fuel  fires  for  training  exercises. 
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The  other  volatiles  detected  were  found  in  the  stream  sedi¬ 
ments  at  location  SG-9.  As  discussed  in  Subsection  4. 3. 2.1,  the 
oresence  of  these  volatiles  in  the  sediments  indicates  that 
discharge  of  the  compounds  from  the  Storm  Sewer  System  to  the 
stream  has  occurred  and  may  still  be  occurring.  Some  portions 
of  the  compounds  are  adhering  to  the  stream  sediments. 

Oil  and  grease  was  detected  in  the  Oil  Spill  Area  and  Solvent 
So i  1 1  Area  of  the  SSZ  and  in  sediments  from  Union  Creek.  The 
oil  and  grease  analysis  does  not  quantify  a  specific  compound, 
but  measures  groups  of  substances  on  the  basis  of  their  common 
solubility  in  Freon.  Therefore,  the  specific  identity  of  the 
compounds  contributing  to  a  measurement  of  oil  and  grease  is 
unknown.  Most  components  and  by-products  of  petroleum-based 
products,  including  aromatics  such  as  toluene  and  benzene,  as 
well  as  heavier  molecules,  are  soluble  in  Freon,  and  are 
included  in  a  total  oil  and  grease  analysis. 

All  soils  analyzed  for  oil  and  grease  at  Travis  AFB  were  also 
analyzed  for  volatile  organics.  For  samples  in  which  volatile 
organics  were  not  detected  the  data  indicate  that  if  petroleum- 
derived  compounds  were  part  of  the  oil  and  grease  measured, 
they  are  most  likely  heavier,  less  mobile,  and  in  general,  less 
toxic  than  the  volatile  aromatics.  Where  the  volatile  aromatics 
were  detected  (SG-9)  the  data  indicate  that  the  source  may  be 
petroleum  based. 

As  in  the  case  with  r'il  and  grease,  the  petroleum  hydrocarbon 
analysis  does  not  quantify  a  specific  compound,  but  measures 
qroups  of  substances  on  the  basis  ot  tneir  common  soiuoiiity  in 
Freon.  The  oil  and  ar^ase  analysis  includes  mineral  oils  as 
well  as  animal  greases  and  vegetable  oils.  Therefore,  low 
levels  (^70  mg/kq)  may  be  attributable  to  natural  vegetative 
decay  processes.  The  petroleum  hydrocarbon  analysis  includes 
only  the  mineral  oils.  All  soils  analyzed  for  petroleum 
hydrocarbons  were  also  analyzed  for  volatile  organics,  and  only 
TCE  was  detected.  The  data  indicate  that  where  petroleum- 
derived  compounds  were  part  of  the  petroleum  hydrocarbons 
measured,  they  are  most  likely  heavier,  less  mobile,  and  in 
qeneral,  less  toxic  than  the  volatile  aromatics. 

Based  on  this  investigation,  none  of  the  sites  where  soils  or 
stream  sediments  were  sampled  at  Travis  AFB  are  considered  to 
warrant  further  soils  investigation. 
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4,4  WATER  QUALITY  RESULTS  FOR  GROUNDWATER 

This  subsection  reviews  chemical  data  obtained  from  groundwater 
samples  collected  at  Travis  AFB  in  March  and  May  1985.  Samples 
were  collected  in  two  rounds  (9  to  22  March  and  3  to  16  May 
1 9R5 )  from  34  newly- ins ta 1 led  monitr  g  wells  screened  in  the 
shallow  water  table  aquifer.  The  methods  used  in  sample 
collection  are  described  in  Section  3  and  in  the  Field  Sampling 
and  OA/QC  Plan  (Appendix  H).  Laboratory  methods  used  in  sample 
analysis  are  listed  in  Appendix  J,  and  laboratory  reports  are 
provided  in  Appendix  K.  Applicable  Federal  and  State  water 
quality  standards  are  referenced  in  Appendix  L* 

All  of  the  available  water  quality  data  from  the  groundwater 
investigation  have  been  summarized  in  Tables  4-7  through  4-41. 
The  data  have  been  arranged  by  zone  and/or  area.  Tables  4-7 
through  4-10,  4-15  through  4-17,  4-25  through  4-27,  and  4-34 
through  4-36  summarize  the  results  of  the  VOA  and  base/neutral 
analyses  listing  only  those  parameters  that  were  detected  at 
least  once  within  the  set  of  wells  in  that  zone  or  area.  Tables 
4-18,  4-19,  4-28,  and  4-29  summarize  the  pesticide  and 

herbicide  analytical  results.  Tables  4-11,  4-12,  4-20,  4-21, 

4-30,  4-31,  4-37,  and  4-38  summarize  the  potability  factors 

analyses,  and  Tables  4-13,  4-14,  4-22,  4-23,  4-24,  4-32,  4-33, 

4-39,  4-40,  and  4-41  summarize  the  metals,  TOC,  phenols,  oil 

and  grease,  and  petroleum  hydrocarbon  results.  The  field  test 
rs suite  (pH,  temperature;  end  eo^cific  conductivity)  are 
oresented  in  Tables  3-4  through  3-7. 

Due  to  the  volume  of  data  generated  from  the  groundwater 
investigation  at  Travis  AFB,  the  site-specific  data  review  will 
be  preceded  by  a  discussion  of  the  significance  of  the 
findings.  This  discussion  will  serve  to  establish  the  basis  for 
the  subsequent  site-by-site  evaluation  of  the  groundwater 
quality  data. 

4.4.1  Significance  of  Groundwater  Results 

The  significance  of  the  groundwater  results  at  a  specific  site 
will  be  determined  primarily  from  a  comparison  of  those  results 
with  natural  or  background  levels  for  the  same  compounds,  and 
with  Federal  or  State  of  California  water  quality  standards 
(when  they  exist)  for  those  compounds.  A  general  data  review 
will  serve  to  establish  background  levels  for  each  analyte  in 
the  analytical  protocol,  as  well  as  to  highlight  the  degree  of 
variability  to  be  expected  in  groundwater  results. 


5917A 


4-38 


1 

» 


y 


4.4.1.  1  Data 

This  subsection  provides  a  general  discussion  of  the  data  in 
Tables  4-7  throuah  4-41  on  a  parameter  basis. 

The  results  for  the  32  priority  pollutant  volatile  organic 
compounds  P1U_S  MEK  are  ^ impounds  actually 

“saT^-rr.-  “■«£•  .WuS.  v* 

vrtti  T2iss?«“aLj 

follo..d  .h.n  collecting  the  .«,!.» 

analysis  by  EPA  Method  624* 

Sc.  r.iurk,  can  be  made  concerning  specific 

compounds  based  on  ». i  data  .n  a"  a'So'm.Jously 

bt:S“l'2,.tl0.  t»,Vng- ’Vt'c"  0l.00sV “Jg/L  to  0.01.  mg/L  in  field 

blanks  However,  in  general,  1 .1 ,1,-tr ichloroetnane  showed 
fairly*  good  reproducibility  between  field  dupl^c^*®  a" 

indications  of  1, 1 , 1-tr ichloroethane  in  the  groundwater. 

chloroform  was  also  detected  in  field  blanks  in  th«  second 

•  *  .  -  - a  !****■  i«  ranoinq  from  0.006  mq/L  to  u.un  mq/  * 

Like  "  , 1, 1-tr ichloroethane .  '  chloroform  showed  fairly  goo. 
reproducibility  between  field  duplicates  and  between  rounds.  No 
overall  trend  in  concentrations  is  apparent.  A  number  of 

Ei‘b  ss.tssr  Asa 

s?ti^3.srajf  ■  “-ird  T.V'Ur  r,,rp,T^ 

site  specific  «  ,  3  lt  wa3  reported  in  both  rounds  of 

is-^v^^  compounds* ^in  g^dwat^ThS 
^considered  zero,  sin«  these  are  not  naturally-occurring 
compounds . 

In  comparing  the  volatile  concentrations  to  Federal  and  state 
standards,  it  should  be  noted  that,  due  to  the  requirement  by 
the  State  of  California  to  use  EPA  Metnod  624  for  volatile 
organics  analysis,  the  detection  limit  for  benzene  and  1,1 
dichloroethene  is  greater  than  the  standard  or  action  level. 
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Table  4-5 

Volatile  Compounds  Detected  in  Only  One  Sampling  Round 


Zone/Area 

Compound 

Storm  Sewer  Zone 

MEK 

Bromoform 

Chlorod ibromo methane 

1 , 1 -Dichloroethene 

Landfill  No.  3 

Benzene 

Toluene 

1,1,2, 2-Tetrachloroethane 
Tetrach loro ethane 

MEK 

Fire  Training  Area  No.  4  and 

Sewage  Treatment  Plant  Zone 

Chlorobenzene 

1,1,2 , 2-Tetrachloroethane 
Tetr ac hi or o ethane 

A  f  A 

Bromodich lor ome thane 
Toluene 

Bromo  form 

Chlorod ibromo me thane 

North  Landfill  Zone 

Bromod ich loro methane 

1 ,2-Dichlor oe thane 
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The  base/neutral  compounds  were  analyzed  by  EPA  Method  625. 
Di-n-butyl  phthalate  and  diethyl  phthalate  were  found  in  trace 
amounts  in  field  blanks  during  the  first  round.  These  levels 
are  not  larqe  enouqh  to  cause  interference  with  sample  analysis. 
The  Storm  Sewer  Zone  was  the  only  area  where  base/neutrals  were 
detected  in  both  sampling  rounds.  Compounds  detected  only  during 
one  round  of  sampling  in  the  SSZ  include  di-n-butyl  phthalate, 
diethyl  phthalate,  hexachlor oethane ,  bis  ( 2-ethylhexy 1) phthalate , 
naphthalene,  the  coelutes  benzo ( a) anthr acene  and  chrysene,  and 
the  coelutes  anthracene  and  phenan thr ene .  Similar  to  volatile 
organics,  only  those  base/neutral  compounds  detected  in  both 
sampling  rounds  will  be  confirmed.  No  acid-extractable  compounds 
were  detected  in  either  sampling  round.  Background  levels  of 
all  base/neutral  compounds  in  groundwater  should  be  considered 
zero,  since  these  are  not  naturally-occurring  compounds. 

Base/neutral  and  volatile  compounds  detected  in  trace  amounts 
(detected  i  elow  detection  limits)  have  been  referred  to  as  an 
"identified*  compound. 

Oil  and  grease,  petroleum  hydrocarbons,  and  TOC  analyses  were 
performed  on  most  groundwater  samples.  All  three  analyses  are 
not  compound-specific  determinations,  which  analyze  for  groups 
of  organic  compounds  rather  than  individual  components.  The 
detection  limits  for  TOC  (1.0  mg/L) ,  oil  and  grease  (0.1  mg/L), 
and  petroleum  hydrocarbons  (0.1  mg/L)  are  in  general  too  high 
for  these  parameters  to  be  correlated  to  specific  organic 
s.o.t.scu  nds,  such  as  TCE  r  found  in  groundwater  at  Travis  AFB .  For 
the  oil  and  grease  analysis,  nondetectable  concentrations  occur 
at  0.1  mg/L,  therefore,  0.1  mg/L  should  be  considered  back¬ 
ground.  However,  low  levels  {<1.0  mg/L)  may  be  attributable  to 
natural  vegetative  decay  processes. 

TOC  was  detected  in  every  groundwater  sample  taken  at  Travis 
AFB  above  the  detection  limit  of  1.0  mg/L.  Between  sampling 
rounds,  there  was  very  little  reproducibility  of  results.  In 
general,  the  TOC  concentrations  increased  in  the  second  round. 

TOC  is  a  general  contaminant  indicator  for  organic  contamina¬ 
tion.  It  is  not  uncommon  for  TOC  in  shallow  water  table  aquifers 
to  range  above  10  mg/L.  Due  to  experimental  noise  and  the  reli¬ 
ability  of  the  TOC  analysis,  background  concentrations  have  been 
considered  to  be  10  mg/L  for  TOC. 
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The  petroleum  hydrocarbon  analysis  Derformed  in  the  first  round 
was  only  able  to  achieve  a  detection  limit  of  0.2  mg/L.  The 
analysis  was  performed  stri  ly  according  to  the  EPA-r ecommended 
methodology.  For  the  second  round,  in  order  to  achieve  the 
required  detection  limit  of  0.1  mg/L,  a  smaller  volume  of 
sample  was  extracted  for  a  longer  period  of  time,  resulting  in 
a  more  concentrated  sample.  Therefore,  second  round  results 
will  be  considered  more  representative  than  first  round  results. 

Phenols  were  analyzed  using  EPA  Method  420.1  and  were  non- 
detectable  at  0.1  mg/L.  Phenols  were  detected  in  three  samples 
in  the  first  round  at  0.2  mg/L  in  the  Storm  Sewer  Zone, 
however,  phenols  were  not  detected  at  these  locations  in  the 
second  round,  and,  therefore,  were  not  confirmed.  The  program 
detection  limit  for  phenol  is  greater  than  the  State  Action 
Level. 

Pesticides  and  herbicides  were  detected  in  both  sampling 
rounds.  The  pesticide  endrin  and  the  herbicide  2,4-D  were  most 
prevalent.  These  are  not  naturally-occurring  compounds, 
therefore,  natural  concentrations  should  be  considered  zero. 

Barium,  zinc,  and  mercury  were  the  only  metals  detected  in  both 
sampling  rounds.  Lead  was  detected  in  the  first  round,  and 
nickel  and  selenium  were  detected  in  the  second  round,  there¬ 
fore,  the  existence  of  these  metals  in  the  groundwater  is  not 
confirmed . 

Potability  factors  were  analyzed  for  all  samples.  These  param¬ 
eters  are  utilized  by  the  State  of  California  to  determine  the 
suitability  of  groundwater  for  drinking  and  supply  purposes. 
These  parameters  include  alkalinity,  chloride,  nitrate  (as  N)  , 
sulfate,  total  dissolved  solids,  calcium,  magnesium,  and  sodium. 

Alkalinity  represents  the  ability  of  a  solution  to  neutralize 
acid.  A  variety  of  solute  species  contribute  to  the  alkalinity 
of  water.  The  majority  of  alkalinity  is  produced  by  dissolved 
bicarbonate  and  carbonate  ions.  The  alkalinity  contributes  to 
the  hardness  of  water.  At  Travis  AFB ,  the  alkalinity  ranges 
from  nondetected  to  1,300  mg/L  in  the  groundwater. 

Chloride  in  the  area  of  Travis  AFB  ha3  been  reported  to  be 
greater  than  100  mg/L,  as  discussed  in  Section  2.  Chloride  is 
considered  a  conservative  ion,  that  is,  the  concentration  of 
chloride  in  groundwater  is  not  significantly  altered  by  oxida¬ 
tion  or  reduction  reactions?  the  ions  do  not  form  important 
solute  complexes  with  other  ions  or  salts  of  low  solubility. 
The  chloride  ions  are  also  not  significantly  adsorbed  onto 
mineral  surfaces.  Therefore,  chloride  is  a  good  indicator  of 
groundwater  quality.  Based  on  data  contained  in  Evenson  (1985), 
the  background  concentration  range  for  chloride  will  be  100  to 
250  mg/L. 
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Nitrate  was  analyzed  by  EPA  Method  353.2,  as  specified  in  the 
Task  Order.  This  method  actually  measures  nitrate  and  nitrite 
combined,  as  nitrogen,  because  the  sample  is  preserved  with 
sulfuric  acid.  In  general,  nitrite  is  unstable  and  oxidizes  to 
nitrate,  except  under  highly  reducing  conditions,  and  nitrite 
in  shallow  groundwater  (as  in  surface  water)  would  be  expected 
to  represent  a  very  small  {  5  percent)  proportion  of  the  total 
nitrate/nitrite  concentrations  measured.  Therefore,  in  the 
following  discussions,  reported  concentrations  for  this  param¬ 
eter  are  treated  as  if  they  were  for  nitrate  alone.  Nitrate 
results  exhibited  good  reproducibility  between  duplicates  and 
between  rounds.  Nitrate  concentrations  ranged  between  non- 
detected  to  350  mg/L  in  groundwater  at  Travis  AFB.  Background 
nitrate  levels  have  ranged  from  1.2  mg/L  to  18  mg/L  near  Travis 
( see  Section  2)  . 

Sulfate  in  the  area  near  Travis  AFB  is  found  in  concentrations 
ranging  from  20  mg/L  to  50  mg/L  (Evenson,  1985).  Sulfate  is 
formed  when  the  element  sulfur  is  dissolved  in  water  and 
complexed  with  oxygen.  The  sulfate  ion  is  chemically  stable  in 
shallow  groundwater.  Sulfate  is  a  concern  in  drinking  water 
because  high  concentrations  may  have  a  cathartic  effect  on 
people  accustomed  to  low  sulfate  concentrations,  however, 
people  are  easily  acclimatized  to  high  sulfate  concentrations. 
Twelve  wells  at  Travis  had  sulfate  concentrations  exceeding  the 
EPA  secondary  drinking  water  standard  of  250  mg/L. 

Total  dissolved  solids  concentrations  may  affect  drinking  water 
detrimentally  by  producing  objectionable  odors,  taste,  and 
staining.  The  usability  of  water  high  in  dissolved  solids  is 
determined  by  the  constituents  contributing  to  the  dissolved 
solids  concentration.  Therefore,  EPA  has  set  a  secondary 
drinking  water  standard  at  500  mg/L.  In  the  Travis  AFB  area, 
concentrations  of  dissolved  solids  are  greater  than  500  mg/L 
(Evenson,  1985).  Almost  all  of  the  wells  at  Travis  also  had 
concentrations  greater  than  500  mg/L.  Due  to  the  high 
background  dissolved  solids  concentrations  in  the  area,  the 
range  of  500  to  1,000  mg/L  will  be  considered  as  background. 

Calcium,  magnesium,  and  sodium  concentrations  are  utilized  in 
characterizing  groundwater,  as  discussed  in  'Section  2.  These 
constituents  are  also  utilized  in  calculating  the  sodium  adsorp¬ 
tion  ratio  (SAR)  for  irrigation  waters.  High  sodium  concentra¬ 
tions  relative  to  calcium  and  magnesium  decrease  the  per¬ 
meability  of  soil  making  it  difficult  to  supply  crops  with 
water  via  irrigation.  Groundwater  near  Travis  AFB  is  classified 
C3S1  (high  salinity,  low  sodium  hazard)  for  irrigation 
(Evenson,  1985) . 
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Specific  conductivity  (in  umhos/cm),  pH  (in  standard  units), 
and  temperature  (in  °C)  were  measured  in  the  field  within  6 
hours  of  sample  collection.  These  results  are  listed  in  Tables 
3-4  through  3-7.  The  specific  conductivity  in  groundwater  at 
Travis  AFB ,  when  corrected  to  25°C,  ranged  from  500  to  8,489 
umhos/cm.  Values  of  pH  ranged  from  4.1  to  8.1  and  were  gen¬ 
erally  above  7.0. 

4 . 4 . 1 . 2  Federal  and  State  Water  Quality  Standards 

A  complete  listing  of  applicable  Federal  and  California 
drinking  water  and  human  health  standards  is  provided  in 
Appendix  L.  This  subsection  reviews  the  evolution  and  meaning 
of  those  standards. 

EPA  originally  promulgated  a  set  of  interim  primary  drinking 
water  standards  based  on  human  health  criteria  in  1975,  to 
which  was  added  a  set  of  recommended  secondary  drinking  water 
standards  based  on  taste,  odor,  and  aesthetic  considerations. 
In  1980,  EPA  adopted  the  term  "maximum  contaminant  level"  (MCL) 
for  all  current  drinking  water  standards. 

On  28  November  1980;  EPA  issued  criteria  for  64  toxic  pollu¬ 
tant  categories  that  could  be  found  in  water.  The  criteria 
established  recommended  maximum  concentrations  for  acute  and 
chronic  exposure  to  these  pollutants  for  both  human  and  aquatic 
life.  The  derivation  of  these  exposure  values  was  based  on 
cancer  risk,  toxic  properties,  and  organoleptic  properties. 

The  limits  set  for  cancer  risk  were  not  based  on  a  "safe"  level 
for  carcinogens  in  water.  The  criteria  stated  that,  for  maximum 
protection  of  human  health,  the  concentration  should  be  zero. 
However,  where  this  cannot  be  achieved,  a  range  of  concentra¬ 
tions  corresponding  to  incremental  cancer  risks  of  from  1  in  10 
million  to  1  in  100,000  was  presented  (10“7  to  10~5) . 

In  addition  to  the  cancer  risk  assessment  criteria,  the  EPA 
Office  of  Drinking  Water  provides,  on  request,  advice  on  health 
effects  concerning  unregulated  contaminants  found  in  drinking 
water  supplies.  This  information  suggests  the  level  of  a 
contaminant  in  drinking  water  at  which  adverse  health  effects 
would  not  be  anticipated  with  a  margin  of  safety;  it  is  called 
SNARL  (suggested  no  adverse  response  level).  Normally,  values 
are  provided  for  1-day,  10-day,  and  longer-term  exposure 
periods  where  available  data  exist.  A  SNARL  does  not  condone 
the  presence  of  a  contaminant  in  drinking  water,  but  rather 
provides  useful  information  to  assist  in  the  setting  of  control 
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priorities  in  cases  where  the  contaminant  has  been  found. 
SNARL's  are  not  legally  enforceable  standards,  they  are  not 
issued  as  official  regulations,  and  they  may  or  may  not  lead 
ultimately  to  the  issuance  of  l  national  standard  or  maximum 
contamination  level  (MCL).  The  la.'er  must  take  into  account 
the  occurrence  and  r.elative  souico  contribution  factors  in 
addition  to  health  effects.  It  is  quite  conceivable  that  the 
concentrations  set  for  SNARL  purposes  might  differ  from  an 
eventual  MCL.  The  SNARL's  may  also  change  as  additional 

information  becomes  available.  The  State  of  California 
recommends  the  use  of  SNARL's  for  comparison  purposes  when  no 
standard  or  action  level  exists. 

On  12  June  1984,  EPA  published  a  set  of  proposed  rules  under 
the  Safe  Drinking  Water  Act  that  would  establish  recommended 

maximum  contaminant  levels  (RMCL's)  for  the  following  volatile 
synthetic  organic  chemicals  (VOC's)  in  drinking  water: 
tr ichloroe thene ,  tetrachloroethene ,  carbon  tetrachloride, 
^ 9 1 9 l~tr ichloroe thane ,  vinyl  chloride,  1 , 2-dichloroe thane , 
benzene,  1 , 1-dichloroethene ,  and  p-dichorobenzene . 

RMCL's  are  nonenf orceable  health  goals  that  are  to  be  set  at 
levels  that  would  result  in  no  known  or  anticipated  adverse 
health  effects  with  an  adequate  margin  of  safety.  This  proposal 
is  the  initial  stage  of  rulemaking  for  the  establishment  of 
primary  drinking  water  regulations  for  the  9  VOC's.  Following 

r  ~  ~  t- ~  f  wwii.aiiunam.  levels  {n^L, '  3/  ana 

monitoring/reporting  requirements  will  be  proposed  when  the 
MCL  s  are  promulgated.  MCL's  will  be  enforceable  standards. 
They  are  to  be  set  as  close  to  the  RMCL's  as  is  feasible,  and 
are  based  on  health,  treatment  technologies,  costs,  and  other 
factors.  It  is  anticipated  that  RMCL's  for  most  of  the 

compounds  listed  would  be  set  in  the  range  of  0.005  to  0.05 

mg/L.  EPA  anticipates  proposing  additional  RMCL's  for  other 
VOC's  in  the  near  future. 

The  State  of  California  has  adopted  current  Federal  MCL's  for 
20  chemicals  and  radionuclides.  Tn  addition,  the  California 
Department  of  Health  Services  (CDHS)  has  established  drinking 
water  action  levels  currently  covering  43  chemicals.  These 
action  levels,  like  SNARL's,  are  based  exclusively  on  health 
risks,  but,  unlike  SNARL's,  are  not  merely  advisory.  Instead, 
they  are  enforced  as  MCL's  for  drinking  water  supplies  in  the 
State  of  California.  In  March  1985,  they  were  adopted  as 
guidance  criteria  for  cleanups  at  hazardous  substance  sites  by 
the  California  Water  Resources  Control  Board  (CWRCB) . 
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Table  4-6  lists  the  applicable  Federal  and  State  water  quality 
standards  for  the  analytes  sampled  at  Travis  AFB .  The  last 
column  in  Table  4-5  lists  the  wells  and  staff  gauge  locations 
at  Travis  AFB  in  which  the  referenced  standard  was  exceeded  at 
least  once.  The  CDHS  action  level  for  benzene,  1,1 , 1-tr ichloro- 
ethane,  toluene,  tetrachloroethene ,  tr ichloroethene ,  1,1- 

d ich lor oet h ane ,  and  SNARL  * s  for  chlorobenzene,  and  trans¬ 
it'd  ichloroethene  were  exceeded  in  wells  and  at  staff  gauge 
locations  in  the  Storm  Sewer  Zone,  Fire  Training  Area  No.  4, 
Landfill  No.  1,  the  Sewage  Treatment  Plant  Zone,  and  Fire 
Training  Area  No.  3.  The  Federal  standard  for  pH  was  not  met  in 
the  Storm  Sewer  Zone,  the  Sewaae  Treatment  Plant  Zone,  Fire 
Training  Area  No.  4,  and  Landfill  No.  3.  The  Federal  standard 
for  sulfate  was  exceeded  in  wells  in  the  Storm  Sewer  Zone  and 
North  Landfill  Zone.  Nitrate,  with  a  Federal  standard  of  10 
mo/L,  was  exceeded  in  wells  in  the  Storm  Sewer  Zone,  Landfill 
No.  3,  Fire  Training  Area  No.  4,  the  Sewage  Treatment  Plant 
Zone,  and  the  North  Landfill  Zone.  The  CDHS  action  level  for 
chloride  was  exceeded  in  all  wells  except  MW-114  and  MW-115. 
However,  chloride  levels  exceeding  the  100  mg/L  action  level 
are  common  in  the  area  near  Travis  AFB,  with  concentrations 
increasing  toward  the  Suisun  Marsh. 


The  CDHS  action  level  for  mercury  was  exceeded  in  one  well  in 
the  Sewage  Treatment  Plant  Zone,  and  for  selenium  in  one  well 
in  the  North  Landfill  Zone.  Endrin  was  found  above  the  Federal 
standard  in  one  well  at  Landfill  No.  3,  and  one  well  in  the 
Sewage  Treatment  Plant  Zone.  The  CDHS  action  level  for  phenol 
was  *rre*d*d  in  one  well  and  at  two  staff  gaugt  locations 
within  tne  Storm  sewer  Zone.  None  of  the  other  applicable 
standards  (for  total  tr ihalomethanes,  SNARL  for  HEK,  one  base/ 
neutral,  three  pesticides,  two  herbicides,  and  eight  metals) 
were  exceeded  in  groundwaters  or  surface  waters  sampled  at 
Travis  AFB. 
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Table  4-6 

Comparison  of  Groundwater  Results  with  Applicable 
Water  Quality  Standards 


Water  Quality 

Well  or  Staff  Gauge 
Location  Equaling  or 

Analyte3 

Refer  - 

Exceeding  Standard 

Standard 

ence 

at  Least  Once 

VOA’s  (mg/L) 

Benzene 

0.0007 

1 

MW-107,  SG-2a, 

SG-4a ,  SG-6, 

SG-7,  SG-8,  SG-9 , 
SG-14,  SG-lSa 

1 , 1 , 1-Tr ichlo- 
roethane 

0.200 

1 

MW-1033 

Toluene 

0.100 

1 

SG-3083 

Tetrachlo- 

0.004 

1 

MW-1033 ,  SG-4a , 

r oethene 

SG-6a,  SG-7a 

Tr ichloro- 

0.005 

1 

MW-102,  MW-103, 

ethems 

MW-108,  MW-103, 

MW-110,  MW-119a 

MW-1203 ,  MW-1 30a , 

MW-1 31a ,  MW-1 32 , 

SG-2,  SG-3,  SG-4 , 

SG-6,  SG-7,  SG-8, 

SG-9,  SG-14,  SG-15 , 
SG-16,  SG-1 7a , 

SG-1 3a 

1 , 2-D  ichloro- 

0.001 

1 

MW-1193 ,  MW-1203 

e  thane 

MW- 121,  MW-1233 , 
MW-1313,  MW-132a 

!' 
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Table  4-6 
(continued) 


Analyte3 

1^  1  -D  ich  lor  o- 
e thene 

Chlorobenzene 

Trans-1 ,2- 
dichloroethene 


Water  Quality 
Standard 

LOQ 

(0, 0001-0. 0004) 

0. 0047 
0.270 


Refer 

ence 


Well  or  Staff  Gauge 
Location  Equaling  or 
Exceeding  Standard 
at  Least  Once 


1  MW-1073 ,  MW- HO3 

MW-1123,  SG-1 3a , 
SG-1 6a ,  SG-1 7a , 
SG-183 

3  MW-1023  ,  SG--;3 

4  SG-3 


PH  (SU) 


6, 5-8 , 5 


Sulfate  (mg/L)  250. 


MW-1 01 ,  MW-102  , 
MW-1043 ,  MW-1063 
SG-1 63  ,  SG-1 73 , 
SG-183,  SG-1 53 , 

SG - 1 1 a  t  SG-123 

SG-1 43 ,  MW-1133 , 
MW-1143 


MW-1 01, 
MW-1 03 , 
MW-105 , 
MW-107, 
MW-109, 
MW-111, 
MW-113, 
MW-ll 6 , 
MW -11 8 , 
MW-1 20 , 
MW-122, 
MW-124, 
MW-1 26 , 


MW-102, 
MW-104, 
MW-106, 
MW-108 , 
MW-HO, 
MW-112, 
MW-1143 , 
MW-ll 7 , 
MW-ll 9, 
MW-1 21, 
MW-123, 
MW-1 25, 
MW-1 27 , 
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Table  4-6 
( continued ) 


Analyte3 


Well  or  Staff  Gauge 
Location  Equaling  or 

Water  Quality  Refer-  Exceeding  Standard 
Standard  ence  at  Least  Once 


Sulfate  (mg/L) 
(continued) 


Nitrate,  as  N  10.0 
(mg/L) 


Chloride  (mg/L)  100.0 


2 


1 


MW- 

-128, 

MW 

-129, 

MW 

-130, 

MW 

-131, 

MW- 

-132, 

MW 

-133, 

MW- 

-134, 

SG 

-la. 

SG- 

“  2a , 

SG- 

4, 

SG- 

-6,  SG-7 

,  SG-8 

SG- 

-8A , 

SG- 

9,  SG- 

SG- 

-14, 

SG- 

15,  SG 

SG- 

-17, 

SG- 

18 

MW- 

-102, 

MW 

-I 08a , 

MW- 

-113, 

MW 

-114, 

MW- 

•115, 

MW 

-117, 

MW- 

-118, 

MW 

-120, 

MW- 

-121, 

MW 

-122, 

MW- 

*123, 

MW 

-1 24a  , 

MW- 

■125, 

MW 

-128, 

MU. 

.  1  -so 
—  -  , 

UT.7 

“1 3Ga 

MW-101, 

MW 

-102, 

MW- 

103, 

MW 

-104, 

MW- 

•105, 

MW-106, 

MW- 

107, 

MW- 

•1 08a  r 

MW- 

•109, 

MW- 

-110, 

MW- 

’111  , 

MW- 

-112, 

MW-113, 

MW- 

-116, 

MW- 

117, 

MW- 

-118, 

MW- 

119, 

MW- 

-120, 

MW- 

121, 

MW- 122 , 

MW- 

123, 

MW-124, 

MW- 

125, 

MW- 

■126, 

MW- 

127, 

MW- 

■128, 

MW- 

129, 

MW- 

■130, 

MW- 

131, 

MW- 

■132, 

MW- 

1 33a 

,  MW- 134. 

SG- 

14,  SG-15 ,  SG- 
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Table  4-6 
(continued ) 


Analyte3 

Water  Quality 
Standard 

Refer¬ 

ence 

Well  or  Staff  Gauge 
Location  Equaling  or 
Exceeding  Standard 
at  Least  Once 

Mercury  (mg/L) 

0.002 

1 

MW- 123a 

Selenium  (mg/L) 

0.010 

1 

MW- 127a 

Endrin  (mg'/L) 

0.0002 

2 

MW-U4a,  MW-1 2 3a 

Phenol  (mg/L) 

0.001 

1 

MW-107a ,  SG-3a, 

SG-3a 

aAnalyte  detected  in  only  one  round  -•  not  confirmed. 

References  for  water  quality  standard: 

1«  California  DHS  action  level. 

2.  Federal  MCL  (Primary  or  Secondary  Drinking  Water  Standard) . 

3.  EiA  suggested  no  adverse  response  level  (SNARL)  chronic 
cancer. 

4.  EPA  SNARL  subchronic  10  days. 
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1 

>  1 


4>4>2  S ite-Spec i  f  ic  Groundwater  Results 

Tn  ►his  subsection  groundwater  results  are  evaluated  on  a  zone- 

sra  -£&" ia 

water  quality  standards. 

4.4. 2.1  Storm  Sewer  Zone 

j  t ioa t lOil  are  located  within,  the  Storm  Sewef 

IZ,  iSS.  1-41?  522  «onlt«od  =,  1J 

-.a.  t mw- ioi 

the  Storm  Sewer  Zone  ate  summarized  in  Tables  4  t  ,nro«g 

4. 4. 2. 1.1  Fire  Training  Area  No.  1 

Mon i tor ina  well  MW-101  was  installed  to  sample  groundwater  in 
■  .  _f  PTA-1  No  volatile  organics,  base/neutral »  or 

actd  "extractable  Compounds  were  detected  and  confirmed  in  both 
sampling 1  rounds.  1, 1. 1-tr ichloroethane  and  fluoranthene  *ere 
both  detected  in  the  March  1985  sampling  round. 

»2»i“*v  ”0t  ;ss:i 

Secondary  Drinking  Water  Standard.  No  phenjls  were  detected  in 
either  sampling  round  TOC  and  petroleum  hydrocarbon  concentra- 
fairly  high  (TOC  -  25  to  59  mg/L;  petroleum  hydro- 

used  to  fuel  fires  for  training  -~r -  - 

groundwater. 

Overall,  the  data  indicate  that  Fire  Training  Area  No.  1  is  a 
source  of  organic  carbon,  in  the  form  of  petroleum  hydrocarbons, 
to  the  groundwater. 

4. 4. 2. 1.2  Oil  Spill  Area 

mw-102  and  MW-103  were  installed  to  sample  groundwater  down- 
^  i?Lt-  of  the  Oil  Spill  Area.  Numerous  volatile  compounds 
were l*iden  t  i  f led*  end  conEir.ed  in  bosh  sa.plin,  roond.  These 
included  benzene ,  chloroform,  toluene,. chiordbenzene ,  U.: 2,2 

sjjsas  H&i  Si  ” 

pling ,  including  di-n-butyl  phthalate  and  diethyl  phthalate. 
acid  extractables  were  detected  in  either  round. 
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^Duplicate  staple. 

^bry  on  d®y  of  tmnpling 
NL>  -  Not  detected. 


Table  4-13 


Travis  Air  Force  Base 
Fairfield,  California 
Analytical  Results  --  March  1985 


Area/Zone 

Staff  Gauge 
or 

Monitor  Well 

u 

Phenols 

(mg/L) 

Oil  and  Grease 

(mg/L) 

Petroleum 

Hydrocarbons 

(mg/L) 

Storm  Sewer  Zone 

FTA-l 

MW- 101 

59. 

ND 

NR 

4.1 

MW-201a 

35. 

ND 

NR 

NR 

Oil  Spill  Area 

MW-102 

5. 

ND 

0.5 

NR 

MW- 10 3 

17. 

ND 

3.8 

NR 

Solvent  Spill  Area 

MW-104 

4. 

ND 

0.4 

NR 

MW- 105 

12. 

ND 

1.2 

NR 

MW-106 

2. 

ND 

0.5 

NR 

Sewer  Right- 

MW-107 

2. 

0.2 

NR 

NR 

of-way 

MW- 108 

2. 

ND 

NR 

NR 

MW-109 

4. 

ND 

NR 

NR 

MW- 110 

1. 

ND 

NR 

NR 

MW- 11 1 

7. 

ND 

NR 

NR 

MW-112 

3. 

ND 

NR 

NR 

SG-1 

8. 

ND 

NR 

NR 

SG-2 

8. 

ND 

NR 

NR 

SG-3 

4. 

0.2 

NR 

NR 

SG-4 

3. 

ND 

NR 

NR 

SG-5 

8. 

ND 

NR 

NR 

SG-6 

3. 

ND 

NR 

NR 

SG-7 

3. 

ND 

NR 

NR 

SG-8A 

8. 

ND 

NR 

NR 

SG-8 

5. 

ND 

NR 

NR 

SG-308a 

5. 

_ b 

NR 

NR 

SG-9 

3. 

0.2 

NR 

NR 

SG-16 

4. 

ND 

NR 

NR 

SG-17 

11. 

ND 

NR 

NR 

SG-1 8 

5. 

ND 

NR 

NR 

FB-4C 

ND 

ND 

1.2 

NR 

Detection 

limit 

1. 

0.1 

0.1 

0.2 

duplicate  sample, 

^Sample  broken  in  transit  to  subcontractor  laboratory. 
cField  blank  (taken  same  date  as  MW-107  through  MW-112). 
ND  -  Not  detected. 

NR  -  Not  requested. 
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Table  4-14 


Travis  Air  Force  Base 
Fairfield,  California 
Analytical  Results  --  May  1985 


Area/Zone 


a> 

V) 

<TJ 

tn 

a> 

& 

§ 

Staff  Gauge 

t n 

o 

f—i 

or 

< 

O  J 
c  \ 

o 

u 

2 

Monitor  Well 

If 

si 

jJ 

o 

cu 

1 

Storm  Sewer  Zone 


FTA-1 

MW- 101 

25. 

ND 

NR 

1.3 

MW-2013 

44  . 

ND 

NR 

NR 

Oil  Spill  Area 

MW- 10 2 

8. 

ND 

ND 

NR 

MW- 103 

10. 

ND 

ND 

NR 

Solvent  Spill  Area 

MW- 10 4 

19. 

ND 

1.2 

NR 

MW-105 

22  . 

ND 

1.2 

NR 

MW-106 

7. 

ND 

0.93 

NR 

Sewer  Right- 

MW- 10 7 

12. 

ND 

NR 

NR 

of-Way 

MW-108 

3. 

ND 

NR 

NR 

MW-109 

7. 

ND 

NR 

NR 

MW- 110 

13. 

ND 

NR 

NR 

MW-111 

9. 

ND 

NR 

NR 

MW-112 

11. 

ND 

NR 

NR 

SG-1 

3. 

ND 

NR 

NR 

SG-2 

4. 

ND 

NR 

NR 

SG-3 

15. 

ND 

NR 

NR 

SG-4 

58. 

ND 

NR 

MR 

SG-5b 

— 

— 

— 

— 

SG-6 

7  . 

ND 

NR 

NR 

SG-7 

10. 

ND 

NR 

NR 

SG-8A 

35. 

ND 

NR 

NR 

SG-8 

17. 

ND 

NR 

NR 

SG-308a 

4  . 

ND 

NR 

NR 

SG-9 

2. 

ND 

NR 

NR 

SG-16 

4  . 

ND 

NR 

NR 

SG-17 

33. 

ND 

NR 

NR 

SG-18 

Detection 

6. 

ND 

NR 

NR 

limit 

1.0 

0.1 

0.1 

0.1 

aDuplicate  sample. 
bDry  on  date  of  sampling. 
ND  -  Not  detected. 

NR  -  Not  requested. 
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Potability  factors  were  generally  within  background  ranges, 
with  the  exception  of  TDS  and  nitrate.  The  high  nitrates  in 
MW- 102  may  be  emanating  from  a  domestic  sewer  line  that  runs 
near  the  well  if  the  line  is  leaking. 

TOC  values  range  from  5  to  17  mg/L.  No  phenols  were  detected  in 
either  sampling  round.  Oil  and  grease  was  detected  in  the  March 
1985  sampling  only.  This  could  be  because  the  water  levels  are 
higher  than  the  tops  of  the  screens  (Figure  3-4).  If  the  oil 
and  grease  were  in  the  form  of  floating  hydrocarbons,  they 
could  have  been  drawn  into  the  wells  during  development,  but 
would  be  unable  to  come  back  into  the  well  for  the  second  round 
of  sampling. 

The  results  of  this  investigation  indicate  that  MW-103  is  gen¬ 
erally  more  contaminated  than  MW-102.  Many  of  the  constituents 
detected  in  both  wells  are  solvents  used  in  cleaning  and 
degreasing.  The  most  likely  source  of  these  solvents  is 
Building  18,  the  Cleaning  and  Degreasing  Shop.  In  the  past, 
waste  solvents  and  other  cleaning  agents  were  disposed  of 
through  the  surface  drainage  system  allowing  seepage  into  the 
groundwater  to  occur.  In  addition,  while  conducting  IRP  Phase 
II  investigations,  WESTON  field  personnel  noticed  soapy  runoff 
emanating  from  Building  18  and  ponding  near  MW-103.  This  prac¬ 
tice  could  presently  be  allowing  contaminant  entry  into  the 
groundwater. 

4 . 4 . 2 . 1 . 3  Solvent  Spill  Area 


.n  n  i  ♦*  ♦*  Vi  r 


Spill  Area.  These  wells  include  MW-104  upgradient  and  MW-105 
and  MW- 106  downgradient  of  the  spill  site.  Only  1,1,1-tri- 
chloroethane  was  detected  and  confirmed  in  MW-106  in  both 
sampling  rounds.  Other  volatiles  identified  included  chloro¬ 
form,  toluene,  MEK,  PCE,  and  1 , 1 ,2 ,2-tetrachloroethane .  These 
constituents  probably  emanate  from  the  solvent  spill  detected 
in  June  1981  ard  perhaps  other  unidentified  spills.  No  base/ 
neutral  or  acid  extractable  compounds  were  confirmed,  however, 
di-n-butyl  phthalate,  diethyl  phthalate,  fluoranthene,  pyrene, 
bis ( 2-ethy lhexy 1) phthelate,  and  the  coelutes  benzo ( a) anthra¬ 
cene  and  chrysene,  and  the  coelutes  anthracena  and  phenanthrene 
were  identified  in  one  sampling  round  each. 
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Potability  factors  are  somewhat  elevated  in  this  area,  partic¬ 
ularly  chlorides,  sulfates,  TDS ,  calcium,  magnesium,  and 
sodium.  TOC  concentrations  ranged  from  2  to  22  mg/L .  Oil  and 
grease  was  detected  in  each  well  at  levels  ranging  from  0.4  to 
1.2  mg/L.  No  phenols  were  detected. 

This  investigation  confirmed  the  presence  of  volatile  organics 
in  the  groundwater  due  to  the  solvent  spill  discovered  in  June 
1981.  The  data  also  indicated  that  other  contaminants  are 
oresent  and,  therefore,  other  spills  may  have  occurred,  or  an 
upgradient  source  exists. 

4. 4. 2. 1.4  Sewer  Right-of-Way 

Six  wells  (MW- 107  through  MW- 112)  were  installed  to  sample  the 
groundwater  along  the  contaminated  Sewer  Right-of-Way  and  to 
determine  the  relationship  between  contamination  in  the  storm 
sewer  system  and  the  groundwater.  Numerous  volatile  organic 
compounds  were  identified  and  confirmed,  including  benzene, 
1,1,1-tr ichloroe thane,  chloroform,  toluene,  chlorobenzene, 

1 . 1 . 2 . 2-  tetr achlor oethane ,  tr ans-1 , 2-dichlor oethene ,  PCE  ,  TGE , 

1 . 2- d ichlor oe thane ,  1 , 1-dichlor oethane ,  and  ethylbenzene.  Many 

of  these  constituents  were  also  detected  in  the  storm  drains 
near  the  wells,  however,  the  storm  drains  generally  had  higher 
concentrations.  These  data  appear  to  indicate  that  the  storm 
sewer  system  is  the  source  of  contamination  to  the  groundwater. 
This  will  be  discussed  further  in  Subsection  4.5.  The  only 
base/neutral  compound  detected  was  di-n-butyl  phthalate  in 
March  1985.  No  acid  extractables  were  detected  in  either 


Potability  factors  are  within  background  ranges,  except  for 
chlorides,  TDS,  and  sodium  in  wells  MW-111  and  MW-112.  TOC  con¬ 
centrations  ranged  from  1  to  13  mg/L,  and  phenols  were  detected 
in  MW-107  in  March  1985. 

Based  on  the  results  of  this  investigation,  groundwater  along 
the  Sewer  Right-of-Way  is  contaminated  with  volatile  organic 
compounds.  The  source  appears  to  be  the  storm  sewer  system. 
This  will  be  discussed  in  more  detail  in  Subsection  4.5. 
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4. 4. 2. 2  Landfill  No.  3 

Analytical  results  for  the  monitoring  wells  (MW-113  through 
MW- 115)  around  Landfill  No.  3  are  listed  in  Tables  4-15  through 
4-24.  The  only  compound*  detected  and  confirmed  in  the  wells 
were  1, 1 , 1-tr ichloroethane  in  MW-114  and  MW-115,  and  chloroform 
in  MW-114.  However,  both  of  these  volatile  organics  were 
detected  in  a  field  blank  (at  lower  concentrations}  in  the 
first  round.  Other  VOC's  identified  in  one  sampling  round  were 
benzene,  1,1, 2,2-  tetrachloroethane ,  toluene,  PCE,  and  MEK.  The 
only  volatile  organic  that  is  associated  with  pesticides  and 
herbicides  is  1, 1 , 2 , 2-tetrachloroethane,  which  is  used  in  soil 
sterilization,  weed  killers,  and  insecticide  formulations.  The 
monitoring  wells  are  upgradient  of  the  rest  of  the  Base, 
therefore,  the  presence  of  the  other  VOC*s  indicates  that 
wastes  other  than  pesticide  and  herbicide  wastes  may  have  been 
disposed  of  in  the  landfill,  or  an  off-site  source  may  be 
impacting  the  groundwater  north  of  the  Base.  No  base/neutral  or 
acid  extractable  compounds  were  confirmed  for  both  sampling 
rounds.  Diethyl  phthalate  and  di-n-butyl  phthalate  were 
identified  in  the  first  round  of  sampling.  These  compounds  are 
associated  with  plastics  and  plastic  wastes. 

Of  the  six  pesticides  and  herbicides  analyzed  only  endrin  in 
MW-114  was  detected  and  confirmed  in  both  sampling  rounds.  In 
the  May  1985  sampling  round,  the  endrin  concentration  (0.00036 
mg/L)  exceeded  the  Federal  Primary  Drinking  Water  Standard  of 
0.0002  mg/L.  The  following  pesticides  and  herbicides  were 
detected  in  one  sampling  rounds  me thoxychlor ,  lindane,  2,4-D, 
and  2,4,5-TP.  The  presence  of  these  compounds  indicates 
possibly  more  extensive  contamination,  however,  the  levels  were 
all  below  Federal  standards. 

Barium  was  detected  and  confirmed  in  MW-113,  MW-114,  and  the 

duplicate  sample  of  MW-115  in  both  sampling  rounds.  The  con¬ 
centration  of  barium  in  natural  water  tends  to  be  controlled  by 
the  solubility  of  barium  sulfate  or  barite,  a  fairly  common 
mineral  (Hem,  1978) .  Barium  could  also  be  a  constitutent  of  the 
pesticide  and  herbicide  wastes  disposed  of  in  Landfill  No.  3. 
Nickel  was  detected  in  all  of  the  wells  around  Landfill  No.  3 
in  the  second  sampling  round. 
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Table  4-15 


Volatile  Organic  Compounds  (mg/L) 


Travis  Air  Force  Base 
Fairfield,  California 
Analytical  Results  —  March  1985 


Area/Zone 


Landfill  No.  3 


JP-4  Spill  Area 


Staff  Gauge 
or 

Monitor  Well 


MW-U3 

MW-114 

MW-115 

FB-la 


MW- 116 
fW-216*3 
Detection 
limit 


i 

u 

o 


Tr 

ND 

0.0009 

Tr 

0.0048 

Tr 

0.018 

0.0048 

Tr 

ND 

Tr 

0.017 

ND 

Tr 

ND 

Tr 

0.014 

0.0009 

Tr 

ND 

ND 

0.0082 

ND 

ND 

ND 

ND 

0.012 

ND 

ND 

ND 

0.001 

0.0005 

0.0005 

0.001 

0.001 

^ield  blank  (taken  same  date  as  f-W-113  through  MW-115). 
^Duplicate  sample. 

ND  -  Not  detected. 

Tr  -  Trace  —  Detected  below  detection  limit. 
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Table  4-16 


Volatile  Organic  Compounds  (mg/L) 


Travis  Air  Force  Base 
Fairfield,  California 
Analytical  Results  --  May 


1985 


Area/Zone 

Staff  Gauge 
or 

Monitor  Well 

i 

o 

u 

O 

«-4 

‘M 

& 

«-*  c 

ns 

f-1  4) 

1,1,2,2-Tetra- 

chloroe  thane 

Chloroform 

Tetrachloro- 

ethene 

Landfill  No.  3 

MW-113 

MW- 114 

MW- 11 5 

ND 

0.0097 

0.0066 

Tr 

ND 

ND 

ND 

0.003 

Tr 

Tr 

ND 

ND 

JP-4  Spill  Area 

MW- 116 

MW- 21 6a 

0.011 

0.0006 

ND 

ND 

Tr 

Tr 

ND 

ND 

DeteC  t  i  or* 
limit 

0.0005 

0.0005 

0.0005 

0.0005 

aDuplicate  sample. 

ND  -  Not  detected.  . 

Tr  -  Trace  —  Detected  below  detection 


limit. 


* 
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Table  4-17 


i 

Base/Neutral  Compounds  (mg/L) 


Travis  Air  Force  Base 
Fairfield,  California 
Analytical  Results  --  March  1985 


ty  Oj  flj 

Staff  Gauge  2 

or  c  2,  5  * 

Area/Zone  Monitor  Well  J,  £  *  £ 

_  Q  ft  Q  £ 


Landfill  No.  3 

MW-113 

0.002 

Tr 

MW- 114 

0.002 

Tr 

MW-115 

ND 

ND 

FB-  la 

Tr 

ND 

JP-4  Spill  Area 

MW-116 

ND 

ND 

MW- 2 1 6b 

ND 

ND 

Detection 

limit 

0.002 

0.002 

aF ield  blank  (taken  same  date  as  MW-113  through  MW-115). 
^Duplicate  sample. 

ND  -  Not  detected. 

Tr  -  Trace  --  Detected  below  detection  limit. 


Table  4-18 


Herbicides/Pesticides  (mg/L) 


'Itavis  Air  Fbrce  Base 
Fairfield,  California 
Analytical  Results  —  March  1985 


u 

O 

*~4 


JZ 

r\ 

<v 

Area/Zone 

Si_aff  Gauge 
or 

Monitor  Vfell 

Endr in 

Lindane 

V 

>. 

X 

0 

jC 

JJ 

<u 

X 

Toxaphen 

Landfill  No.  3  MW-m 

ND 

ND 

0.0017 

ND 

ND 

M*-114 

0.00017  ND 

ND 

ND 

ND 

MW*  115 

ND 

ND 

0.00035  ND 

ND 

«*-2153 

FB-lb 

ND 

ND 

0.00033  ND 

ND 

ND 

ND 

ND 

ND 

ND 

North  Landfill  Zone 

Landfill  No.  2  ***-125 

ND 

ND 

ND 

ND 

ND 

MW-126 

ND 

ND 

0.00031 

ND 

ND 

NW-127 

ND 

ND 

ND 

ND 

0.00019 

MW- 128 

ND 

ND 

ND 

ND 

ND 

M^-129 

ND 

ND 

ND 

ND 

ND 

Landfill  No.  1  MW-130 

0.00004 

ND 

ND 

ND 

ND 

M*-230* 

0.00007 

0.00004 

ND 

ND 

ND 

MW-131 

ND 

ND 

ND 

ND 

ND 

M*-132 

ND 

0.00002 

ND 

ND 

0.00014 

MW- 133 

ND 

0.00012 

0.0011 

ND 

ND 

{**-134 

Detection 

ND 

ND 

ND 

ND 

0.0001 

limit 

0,00001 

0.00002 

0.0002 

0.001 

0.00006 

duplicate  sample. 
^Field  blank. 

ND  -  Mot  detected. 


o. 

h 

i 

m 


<N 


ND 

ND 

ND 

ND 

ND 


vn 

ND 

ND 

ND 

ND 

ND 

ND 

0.00025 

ND 

ND 

0.00006 

0.00006 


it 
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Table  4-19 


Herbicides /Pesticides  (mq/L) 


Travis  Air  Force  Base 
Fairfield,  California 
Analytical  Results  —  May  1985 


Ul 


Area/Zone 

Staff  Gauge 

or 

Monitor  Well 

Endr  in 

Lindane 

Me  thoxychlo 

Toxaphene 

2,4-D 

2,4,5-TP 

Landfill  No.  3 

MW- 11 3 

ND 

ND 

ND 

ND 

0.00010 

0.00009 

MW- 114 

0.00036 

0.00002 

ND 

ND 

ND 

0.0018 

MW- 11 5 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

0.00007 

North  Landfill 

Zone 

Landfill  No.  2 

NW-125 

ND 

0.00005 

ND 

ND 

ND 

ND 

MW-126 

ND 

ND 

ND 

ND 

0.00037 

0.00098 

MW-127 

ND 

ND 

ND 

ND 

0.00025 

0.00020 

MW- 128 

ND 

ND 

ND 

ND 

0.00007 

ND 

MW-129 

0.00005 

ND 

ND 

ND 

0.00014 

ND 

Landfill  No.  1 

MW-130 

0.00004 

0.00002 

ND 

ND 

0.0014 

ND 

14f-230& 

0.00003 

ND 

ND 

ND 

ND 

ND 

FTA-3 

MW-131 

ND 

0.00004 

ND 

ND 

ND 

ND 

144-132 

ND 

0.00002 

ND 

ND 

0.00019 

ND 

FTA-2 

MW-133 

ND 

ND 

ND 

ND 

0.00067 

ND 

M4-134 

ND 

ND 

ND 

ND 

0.00010 

ND 

Detection 

limit 

0.00001 

0.00002 

0.0002 

0:001 

0.00006 

0.00006 

duplicate  sample. 
ND  -  Not  detected. 
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Inorganic  Compounds  (mg/L) 

Travis  Air  Forci  Base 
Fairfield,  California 
Analytical  Results  --  March  1985 
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aDuplicate  sample. 


Table  4-22 

Soluble  Metals  (mg/L) 

Travis  Air  Force  Base 
Fairfield,  California 
Analytical  Results  --  March/May  1985 


Staff  Gauge 


Area/Zone 


or 

Monitor  Well  Barium 


Nickel  .  *»rcury 


Landfill  No.  3 


MW-113 
MW- 11 4 
MW-115 
MW- 21 5a 


0.200/0.700  ND/0.100 

0.200/0. 500  ND/0.100 


ND/ND 

ND/ND 

ND/ND 

ND/ND 


ND/0.0400  ND/0.170 
0.200/0. 500  ND/0.200 


Sewage  Treatment 

Plant  Zone 


MW-121 

MW-122 

MW-123 

MW- 124 

SG-10 

SG-11 

SG-12 


ND/0.300  NR/NR 
0.300/1.200  NR/NR 
0.800/3.900  NR/NR 
0.200/0.300  NR/NR 
0.200/0.200  NR/NR 
0.200/0.200  NR/NR 


ND/0.300  NR/NR 


ND/ND 

0.001/ND 

ND/0.003 

0.001/0.001 


Detection 

limit 


ND/ND 

ND/ND 

ND/ND 


0.100 


0.050 


0.001 
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Table  4-23 


Travis  Air  Force  Base 
Fairfield,  California 
Analytical  Results  —  March  1985 


Area/Zone 

Staff  Gauge 
or 

Monitor  Well 

TOC 

(mg/L) 

Petroleum 

Hydrocarbon 

(mg/L) 

Landfill  No.  3 

MW-113 

2. 

NR 

MW- 11 4 

2. 

NR 

MW-115 

4. 

NR 

JP-4  Soill  .r.rea 

MW- 11 6 

Detection 

5. 

0.5 

limit 

1. 

0.2 

ND  -  Not  detected. 
NR  -  Not  requested. 
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Table  4-24 


Travis  Air  Force  Base 
Fairfield,  California 
Analytical  Results  —  May  1985 


Staff  Gauge 

Petroleum 

or 

TOC 

Hydrocarbon 

Area/Zone 

Monitor  Well 

(mg/L) 

(mg/L) 

Landfill  No.  3 

MW- 11 3 

7. 

NR 

MW-114 

34. 

NR 

MW-115 

16. 

NR 

JP-4  Spill  Area 

MW- 116 

6. 

ND 

MW- 21 6a 

3. 

NR 

Detection 

limit 

1. 

0.1 

^Dupliw^tc  ■”  irn«1  A 

ND  -  Not  detected, 
NR  -  Not  requested. 
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4. 4. 2. 3  JP-4  SDlll 

Monitoring  well  MW-116  was  utilized  to  monitor  the  groundwater 
in  the  area  of  the  1978  JP-4  spill.  TCA  is  the  only  volatile 
orqanic  detected  and  confirmed  in  both  sampling  rounds.  Chloro¬ 
form  was  identified  in  the  second  sampling  round.  No  base/ 
neutral  or  acid  extractable  compounds  were  detected  in  either 
sampling  round.  Tables  4-15,  4-16,  4-17,  4-20,  4-21,  4-23,  and 

4-24  summarize  the  water  quality  results,  for  MW-116. 

The  potability  factors  at  MW-116  are  somewhat  elevated  in  com¬ 
parison  to  background  values.  Petroleum  hydrocarbons  were 
detected  in  the  March  1985  sampling  round.  However,  the  top  of 
the  well  screen  is  below  the  top  of  the  water  table  (Figure 
3-10),  therefore,  any  floating  hydrocarbons  would  not  be  caught 
in  the  well.  Also,  the  spill  ran  into  the  drainage  ditch 
adjacent  to  the  site  and  may  not  have  affected  the  groundwater. 

Based  on  this  investigation,  the  JP-4  Spill  Are:*  is  unconfirmed 
as  a  contamination  source.  At  least  one  more  well  needs  to  be 
installed  in  the  area  to  ca  ch  any  floating  hydtocarbons  and  to 
assess  if  any  contaminants  ere  moving  toward  the  drainage  ditch 
through  the  groundwater. 

4. 4. 2. 4  Sewage  Treatment  riant  Zone 

Four  monitoring  wells  (MW-.  ’  through  MW-124)  were  installed  to 

monitor  the  inactive  Sewage  Treatment  riant  and  the  inactive 
oxidation  ponds.  MW-124  is  upgradient  of  these  areas,  MW-123  is 
located  between  the  plant  and  the  ponds,  and  MW-121  and  MW-122 
are  located  downgradient  of  the  ponds.  Tables  4-25  through  4-33 
list  the  analytical  results. 

The  volatiles  detected  and  confirmed  in  both  sampling  rounds  in 
the  Sewage  Treatment  Plant  Zone  (STPZ)  include  1,1,1-tr ichloro- 
ethane,  chloroform,  and  1 , 2-dichlor oethane .  Also  detected  in 
the  second  sampling  round  was  chlorobenzene.  The  chloroform, 
chlorobenzene,  and  1 , 2-dichlor oethane  may  be  contaminants 
emanating  from  the  inactive  Sewage  Treatment  Plant  and  oxida¬ 
tion  ponds.  Traces  of  the  base/neutral  compounds  fluoranthene 
and  pyrene  were  identified  in  MW-121  during  the  March  1985 
sampling.  Pyrene  is  generally  associated  with  coal  tars, 
however,  fluoranthene  is  found  in  domestic  sewage.  The 
existence  of  these  compounds  is  not  confirmed  and,  is  there¬ 
fore,  questionable. 
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Not  detected. 

Trace  --  detected  below  detection  li*J.t 
Not  requested. 


Table  4-27 


Base/Neutral  Compounds  (mg /L) 


Travis  Air  Force  Base 
Fairfield,  California 
Analytical  Results  —  March  1985 


Area/Zone 

Staff  Gauge 
or 

Monitor  Well 

Di-n-butyl 

Phthalate 

Diethyl 

Fhthalate 

Fluor¬ 

anthene 

Pyrene 

FTA-4 

MW- 11 7 

ND 

Tr 

Tr 

Tr 

M4-118 

ND 

0.002 

ND 

ND 

MW- 119 

ND 

ND 

ND 

ND 

W-120 

ND 

Tr 

ND 

ND 

SG-13 

0.007 

ND 

ND 

ND 

SG-14 

0.002 

ND 

ND 

ND 

SG-314a 

ND 

ND 

ND 

ND 

9G-15 

ND 

ND 

ND 

ND 

Sewaqe  Treatment 

MW- 121 

ND 

ND 

Tr 

TT 

Plant  Zone 

MW-122 

ND 

ND 

ND 

ND 

W-123 

ND 

ND 

ND 

ND 

MW-124 

ND 

ND 

ND 

ND 

SG-10 

NR 

NR 

NR 

NR 

9G-11 

MR 

NR 

NR 

NR 

SG-12 

NR 

NR 

NR 

NR 

FB-3b 

Detection 

ND 

Tr 

ND 

ND 

limit 

0.002 

0.002 

0.002 

0.001 

duplicate  sanple. 

^Field  blank  (taken  same  date  as  monitor  well  samples) . 
ND  -  Not  detected. 

Tr  -  Trace  —  detected  belcw  detection  limit. 

NR  -  Not  requested. 
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Travis  Air  Force  Base 
Fairfield,  California 
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Herbjcides/Pesticides  (mg/L) 
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Not  detected 
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Duplicate  sample. 
Nb  -  Not  detected. 
NK  -  Not  requested 


Travis  Air  Force  Base 
Fairfield,  Califorria 
Analytical  Results  --  Hay  1985 
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Table  4-32 


Travis  Air  Force  Base 
Fairfield,  California 


Analytical  Results  -- 

March 

1985 

taff  Gauge 
or 

nitor  Well 

i 

A 

3  u 

O  O  J 
u  u  \ 

Area/Zone 

cn  o 

X 

8 

Oi 

FTA-4 

MW-117 

17. 

ND 

1.1 

MW- 118 

10. 

ND 

1.1 

MW-119 

a. 

ND 

1.1 

MW- 120 

46. 

ND 

0.6 

SG-13 

6. 

ND 

NR 

SG-14 

5. 

ND 

NR 

SG- 3 1 4a 

6. 

ND 

NR 

5G-1 5 

6 . 

ND 

NR 

Sewaqe  Treatment 

MW- 121 

10. 

ND 

NR 

Plant  Zone 

MW - 1 2  2 

11. 

ND 

NR 

MW- 123 

3. 

ND 

NR 

MW- 22  3a 

4. 

ND 

NR 

MW-124 

4. 

ND 

NR 

SG-10 

NR 

NR 

NR 

3G-11 

NR 

NR 

NR 

SG-12 

NR 

NR 

NR 

FB-3° 

ND 

ND 

0.G 

Detection 

1  imit 

1.0 

0.1 

0.2 

aDuplicate  sample. 

*taken  sam*  date  as  monitor  well  samples) 
ND  -  Not  detected. 

NR  -  Not  requested. 
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Table  4-33 


Travis  Air  Force  Base 
Fairfield,  California 
Analytical  Results  --  May  1985 


Area/Zone 
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O'  <— < 

3  <V 

*3  s 

(J 

u  u 
•MOO 
«M  4J 
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l 


FTA-4 

MW- 11 7 

28. 

NO 

0.85 

MW-118 

19. 

ND 

ND 

MW- 11 9 

10. 

ND 

0.6'* 

MW-1  20 

13. 

ND 

1.1 

SG-13 

2. 

ND 

NR 

5G-14 

4. 

ND 

NR 

SG- 31 4a 

4. 

ND 

NR 

SG-15 

4. 

ND 

NR 

Sewaqe  Treatment 

MW- 121 

11. 

ND 

MR 

Plant  Zone 

MW-1 2 2 

14. 

ND 

NR 

MW-1 23 

11. 

ND 

NR 

MW- 223® 

9. 

ND 

NR 

MW-124 

10. 

ND 

NR 

SG-10 

NR 

NR 

NR 

SG-11 

NR 

NR 

NR 

SG-12 

Detection 

NR 

NR 

NR 

limit 

1.0 

0.1 

0.1 

^Duplicate  sample. 

ND  -  Not  detected. 
NR  -  Not  requested. 
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Hydrocarbon 

(mg/L) 


The  pesticides  endrin  and  lindane,  and  the  herbicides  2,4-D  and 
2,4,5-TP  were  detected  and  confirmed  for  both  sampling  rounds. 
The  majority  of  the  contaminants  were  found  in  the  upgradient 
well  MW-124.  Only  2,4-D  was  confirmed  in  downgradient  well 
MW-121.  This  implies  that  the  pesticides  and  perhaps  the 
herbicides  detected  emanate  from  somewhere  upqradient  of  the 
STPZ.  These  could  also  be  a  result  of  the  current  application 
of  pesticides  and  herbicides  around  the  Base. 

Potability  factors  exhibit  elevated  concentrations  compared  to 
background.  Although  chlorides,  TDS,  calcium,  magnesium,  and 
sodium  have  higher  concentrations  in  the  upgradient  well, 
MW-124,  the  concentrations  of  nitrates,  sulfates,  and 
alkalinity  increase  dramatically  as  you  move  downgradient.  This 
indicates  that  leakage  has  occurred  from  the  Sewage  Treatment 
Plant  and  oxidation  ponds  in  the  past. 

Metals  were  analyzed  and  the  results  are  listed  on  Table  K-16. 
Barium  and  mercury  were  detected  with  mercury  exceeding  the 
State  Action  Level  once  in  MW-123.  The  highest  concentrations 
of  barium  occur  in  MW-124,  the  upgradient  well,  implying  an  up¬ 
gradient  source. 

TOC  concentrations  ranged  from  3  mg/L  t--.»  J4  -»g/L.  No  phenols 
were  detected  in  either  sampling  round. 

The  results  of  this  investigation  indicate  that  the  inactive 
Sevaae  Treatment  Plant  and  oxidation  ponds  are  impacting  the 
groundwater  quality.  Due  to  the  elevated  concentrations  in 
MW-121,  it  appears  that  the  contamination  may  be  moving  off- 
Base . 

4. 4. 2. 5  Fir*  Training  Ar^a  No,  4 

Results  of  analyses  for  FTA-4  are  listed  in  Tables  4-2S  through 
4-27  and  4-30  through  4-33.  The  volatile  compounds  1,1,1-tri- 
chloroethane ,  chloroform,  TCE ,  and  1 , 2-d  ichloroethane  were 
identified  and  confirmed  in  both  sampling  rounds.  The  solvents 
may  be  remnants  of  waste  solvents  utilized  for  fire  training 
until  the  early  1970*3.  Chloroform  is  utilized  in  fire 
extinguishers  and  the  1 , 1 , 1-tr  ichloroethane  is  a  solvent 
utilized  in  cold-type  metal  cleaning.  Chlorobenzene  was  the 
only  other  volatile  identified.  The  bace/neutral  compounds 
pyrene,  fluoranthene,  and  diethvl  phthalate  were  identified  in 
the  March  1985  sampling. 
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Potability  factors  are  generally  elevated  compared  to  back¬ 
ground.  The  concentrations  are  somewhat  higher  in  wells  MW-117 
and  MW- 11 3,  the  wells  closest  to  Union  Creek  and  upgradient  of 
the  site.  Since  Union  Creek  is  an  influent  stream  at  this 
point,  the  high  concentrations  may  be  due  to  the  surface-water 
impacting  the  groundwater.  This  will  be  discussed  further  in 
S ubsect ion  4.5. 

T7C  concentrations  ranged  from  8  mg/L  to  46  mg/L.  In  addition, 
petroleum  hydrocarbons  were  detected  and  confirmed  for  wells 
MW-117,  MW- 119,  and  MW-120.  The  TOC  concentrations  may  reflect 
the  presence  of  the  petroleum  hydrocarbons,  however,  the  levels 
do  not  correspond.  The  petroleum  hydrocarbons  are  probably  a 
result  of  the  utilization  of  waste  oils  and  fuels  for  fire 
training  exercises.  No  phenols  were  detected  or  identified  in 
any  samples. 

Based  on  the  results  of  this  investigation,  it  appears  that  the 
waste  solvents,  fuels,  and  oils  utilized  in  fire  training  exer¬ 
cises  have  impacted  and,  may  be  presently  impacting,  the  ground- 
water  beneath  the  site. 

4. 4. 2*6  North  Landfill  Zone 

Ten  monitoring  wells  (MW-125  through  MW-134)  were  installed  to 
test  the  groundwater  in  the  NLFZ.  The  analytical  results  are 
listed  in  Tables  4-18,  4-19,  and  4-34  through  4-41. 

4.4.2. 6.1  Landfill  No.  1 

Monitoring  well  MW-130  was  utilized  to  sample  groundwater  down- 
gradient  of  Landfill  No.  1.  TCE  was  detected  and  confirmed  in 
both  sampling  rounds  in  concentrations  ranging  from  0.0018  mg/L 
to  0.0067  mg/L.  Since  TCE  is  not  detected  in  wells  around 
Landfill  No.  2  and  MW-130  is  also  somewhat  downgradient  of  that 
landfill,  it  appears  that  Landfill  No.  1  is  the  source  of  TCE 
in  MW-130.  In  the  second  sampling  round,  1 , 1 , 1-tr ichlor oethane 
was  detected.  The  base/neutral  compound  di-n-butyl  phthalate 
was  detected  in  March.  No  acid  extractables  were  detected  in 
either  sampling  round. 

Potability  factors  are  within  background  ranges,  except  TDS, 
which  is  slightly  elevated.  Barium  was  detected  in  May  1985  at 
0.2  mg/L.  The  TOC  concentration  in  both  March  ind  May  was  below 
10  mg/L.  No  phenols  were  detected  in  either  sampling  round. 
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Travis  Air  Force  Base 
Fairfield,  California 
Analytical  Results  --  March  1985 
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Duplicate  sample. 

ND  -  Not  detected. 

Tr  -  Trace  --  Detected  Lelow  detection  limit 


Travis  Air  Force  base 
Fairfield,  California 
Analytical  Results  --  May  1985 
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aDuplicate  sample. 

ND  -  Not  detected. 

Tr  -  Trace  --  Detected  below  detection  limit 


Table  4-36 


Base/Neutral  Compounds  (mg/L) 


Travis  Air  Force  Base 
Fairfield ,  California 
Analytical  Results  --  March  1985 


Area/Zone 


Staff  Gauge 
or 

Monitor  Well 


Di-n-butyl  Diethyl 

Phthalate  Phthalate 


Landfill  No.  2 

Landfill  No.  1 
FTA-3 

FTA-2 


MW- 125 

ND 

ND 

MW-126 

ND 

ND 

MW- 127 

ND 

ND 

MW-128 

ND 

ND 

MW- A  29 

0.  002 

ND 

MW-130 

0.005 

ND 

MW- 230a 

Tr 

ND 

MW-131 

0.004 

ND 

MW- 132 

0.003 

ND 

MW-133 

ND 

Tr 

MW-134 

ND 

ND 

Detection 

limit 

0.002 

0.002 

aOuplicate  sample. 

ND  -  Not  detected. 

Tr  -  Trace  --  Detected  below  detection  limit. 
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Table  4-38 


O' 

a 


in 

n 

c 

□ 

o 

a 

e 

O 

u 


c 

(T3 

0> 

Ul 

O 

c 


co 

O' 

rH 

a>  «3  w 
W1  -H 

fl  c? 
CQ  U1 
O  , 

0)  <44 

O  *H  1 
O  <TJ  " 

u.  u  " 


14  * 

•r*  T3 
<  -« 
<U 
UJ 


>  u  2 

*3  -n  .2 

u  A3  tj 

HU." 


fl3 

C 

< 


It 

<L 


{ 

L 

I 

I 


rH 

o 

o  o  o  o  o 

o  o 

o  o 

o  o 

o 

timpos 

r-ooor- 

rH  CN 

o  o 

vo  r> 

fN  U3  1  O  (N 

CN  CN 

CO  ON 

CN  CN 

*  *  * 

rH  r—i  rH 

in 

o 

o 

unxsouDvw 

c  O  O  o  o 
vo  o  <*»■  cn 

m  m 
r-  r- 

o  o 
m  r~~ 

rH  CN 

m 

o 

HnCOH 

CN  r4 

in 

o 

ua-iiox^o 

O  O  O  0V  O 

VO  VO 

o  o 

o  n- 

o 

in  r«  o  co  h 

r-  r- 

O  N* 

m  co 

fO  V  O  I-H 

*«r  in 

H 

• 

o  o  o  o  o 

o  o 

o  o 

o  o 

o 

SP?T°S 

o  o  o  o  o 

o  o 

o  o 

o  o 

rH 

co  r-*  o  <T\  r- 

m  cn 

rH  00 

rH  **r 

paAiossxa  I^o j, 

(NMNHH 

rH  rH 

**T  N- 

rH  rH 

H 

a  Wins 

o  o  o  o  o 

O  O 

O  O 

m  in 

O 

O  O  O  O  rH 

o  o 

m  o 

m 

rH 

on  r*  n-  co  (N 

CN  CN 

o\  in 

»  »  k 

* 

m  CN  H 

rH 

r*  -«r 

rH  rH 

in  m 

rH  VO 

rH 

h  n  t  ri  ifl 

rH  (N  CN 

00  CO 

O  CN 

O  CN 

O 

in 

O  O  O  O  O 

O  O 

o  o 

o  o 

o 

epiJoxqD 

n  co  o  o  in 

r-  r- 

o  in 

cn  e'¬ 

in^rmn  4r 

CN  CN 

m  co 

en 

% 

<e 

rH 

«3 

.03  .  .  . 

• 

o  o  o  o  o 

O  O 

o  o 

o  o 

rH 

/ajux^TV 

r-  o  r-*  ^  m 
r*  nn  ^  n 

m  cn 
m  m 

VO  rH 

cn  m 

vo  co 

VO  N* 

rH 

c 

o 

43 

•M 

in  vo  r-  co  o> 

o  o 

rH  CN 

cn  «*r  -u 

XT9M  Jo-xuow 

CN  CN  CN  CN  CN 

H  H  H  H  H 

m  m 
rH  CN 

m  m 

rH  rH 

m  rn  o 

rH  rH  0) 

4J 

•<H 

JO 

1  1  1  1  1 

1  1 

1  1 

1  1  4J 

e 

e6neo 

2  2  2  2  2 

X  X  X  X  X 

2  2 

X  X 

2  2 

X  X 

2  2  <D  -n 

X  X  Q  rH 

<U 

c 

o 

N 

r4 

CN 

rH 

H 

•H 

• 

• 

<44 

o  ' 

o 

T3 

z 

z 

<u 

C 

c 

fl3 

H 

rH 

o 

.J 

H 

rH 

N 

•H 

•H 

\ 

x: 

<44 

<44 

m 

<0 

4J 

T3 

T3 

i 

1 

U 

C 

c 

< 

< 

14 

o 

03 

<T3 

Eh 

f-l 

< 

z 

n4 

£ 

u» 

4-89 


aField  samples  or  lab  aliquots  may  have  been  switched. 
^Duplicate  sample. 
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aDuplicate 


Table  4-40 


Travis  Air  Force  Base 
Fairfield,  California 
Analytical  Results  --  March  1985 


Area/Zone 


North  Landfill  Zone 


Landfill 

No.  2 

MW- 125 
MW-126 
MW-i27 
MW-128 
MW-129 

Landfill 

No.  1 

MW-130 

MW-230a 

FTA-3 

MW-131 

MW- 132 

FTA-2 

MW-133 

MW-134 

Detection 

limit 

3. 

ND 

NR 

16. 

ND 

NR 

11. 

ND 

NR 

2. 

ND 

NR 

10. 

ND 

NR 

5. 

ND 

NR 

3. 

ND 

NR 

4. 

ND 

0.6 

4. 

ND 

0.4 

2. 

ND 

0.5 

8. 

ND 

1.1 

1. 

0.1 

0.2 

duplicate  sample* 

ND  -  Not  detected* 
NR  -  Not  requested* 
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Table  4-41 


Travis  Air  Force  Base 
Fairt ield ,  California 
Analytical  Results  --  May  1985 


Area/Zone 

Staff  Gauge 
or 

Monitor  Well 

£ 

Cfl 

r-4 

si 

oj  o' 

Is 

Petroleum 

Hydrocarbon 

(mg/L) 

North  Landfill  Zone 

Landfill  No.  2 

MW- 125 
MW-126 

MW- 127 

ur.T.1  29 

MW- 129 

5. 

22. 

30. 

12. 

8. 

ND 

ND 

ND 

ND 

ND 

NR 

NR 

NR 

NR 

NR 

Landfill  No.  1 

MW-130 

MW- 230a 

7. 

6. 

ND 

ND 

NR 

NR 

FTA-3 

MW-131 

MW-132 

1. 

12. 

ND 

ND 

0.54 

1.0 

FTA-2 

MW-133 

MW-134 

Detection 

limit 

7. 

2. 

1. 

ND 

ND 

0.1 

0.79 

0.40 

0.1 

^Duplicate  sample. 

ND  -  Not  detected. 
NR  -  Not  requested. 
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Bas^d  on  the  results  of  this  investigation.  Landfill  No.  1  is 
contributing  TCE  to  the  groundwater  at  levels  close  to  the 
California  Action  Level  of  0.005  mg/L.  Other  impacts  appear  to 
be  minor. 


4. 4. 2. 6. 2  Landfill  No.  2 

Five  monitoring  wtlls  (MW-125  through  MW-129)  were  installed 
around  Landfill  No.  2.  MW-125  and  MW-126  are  upgradient  of  the 
landfill,  and  MW-127  through  MW-129  are  downgradient .  Only  two 
volatile  compounds  were  detected  and  confirmed  in  both  sampling 
rounds  in  MW-126,  chlorobenzene  and  1 , 1 -dichloroethane . 

In  the  second  sampling  round  1 ,1 ,1-tr ichloroethane ,  chloroform, 
and  TCE  were  also  identified.  The  presence  of  the  confirmed 
compounds  in  an  upgradient  well  indicates  a  possible  off-site 
source.  Since  these  compounds  are  not  detected  in  the 
downgradient  wells,  it  is  doubtful  that  the  compounds  found 
resulted  from  mounding  of  the  water  table  in  the  landfill. 

The  base/neutral  compound  di-n-butyl  phthalate  was  detected  in 
MW-129  in  the  first  sampling  round.  No  acid  extractables  were 
detected  or  identified  in  either  round. 


Potability  factors  were  elevated  compared  to  background. 
MW-127,  a  downgradient  well,  exhibited  the  moat  elevated  con- 

^  wn  r*  _ i  _  „  _  .  _ 

mayneSium ,  diiu  aouxum. 
Other  downgradient  wells  contained  lower  concentrations  and  in 
some  cases,  less  than  upgradient  well  concentrations.  Only  zinc 
was  detected  and  confirmed  in  both  sampling  rounds  in  MW-127 
Other  metals  detected  in  one  sampling  round  included  barium’, 
lead,  nickel,  and  selenium.  The  selenium  concentration  exceeded 
the  Federal  Drinking  Water  Standard  of  0.01  mg/L, 


TOC  concentrations  ranged  from  2  mg/L  to  30  mg/L.  TOC  was 
highest  in  upgradient  well  MW-126  and  downgradient  well  MW-127 
No  phenols  were  detected  in  either  round. 


Based  on  this  investigation,  it  appears  that  Landfill  No.  2  is 
contributing  a  small  amount  of  contaminants  to  the  groundwater 
mainly  inorganics.  There  may  be  an  off-site  contamination 
source  north  of  the  Base. 
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4. 4. 2. 6. 3 


Fire  Training  Area  No.  2 


Monitoring  wells  MW-IJ3  and  MW-134  were  installed  to  sample 
groundwater  downgradient  of  FTA-2.  1, 1, 1-trichloroethane  was 
the  only  VOC  detected  a^*d  confirmed  in  both  sampling  rounds. 
The  1 , 1 , 1-tr ichloroethane  is  probably  a  result  of  waste 
solvents  used  to  fuel  fires  for  training  exercises.  A  trace 
amount  of  the  base/neutral  compound  diethyl  phthalate  was 
identified  in  the  March  sampling  round.  No  acid  extractables 
were  found  in  either  round. 

Potability  factors  were  slightly  elevated  above  background 
levels  in  both  sampling  rounds,  however,  the  concentrations  do 
not  indicate  inorganic  contamination  from  FTA-2. 

TCX.  concentrations  were  below  the  10  mg/L  background  level,  and 
no  phenols  were  detected  in  either  sampling  round.  Petroleum 
hydrocarbons  were  detected  at  concentrations  ranging  from  0.5 
to  1.1  mg/L.  These  compounds  are  probably  a  result  of  the  use 
of  waste  oils  and  fuels  tc  fuel  fires  for  training  exercises. 

Based  on  the  results  of  this  investigation,  Fire  Training  Area 
No.  2  appears  to  be  contributing  a  small  amount  of  1,1,1-tri- 
chloroethane  and  petroleum  hydrocarbon  compounds  to  the 
groundwater.  The  1 ,1 , 1-tr ichloroethane  concentrations  do  not 
exceed  California  Action  Levels. 

4.4.2. 6.4  Fire  Training  Area  No.  3 

Two  monitoring  wells  (MW-131  and  MW-132)  were  installed  to 
sample  groundwater  downgradient  of  FTA-3.  Four  volatile 
compounds  were  detected  and  confirmed  in  both  sampling  rounds; 
1 , 1 , 1-tr ichloroethane ,  TCE,  chloroform,  and  trans -1 , 2-dichloro- 
ethene.  The  1 ,1 , 1-tr ichloroethane ,  TCE,  and  trans-1 , 2-dichloro- 
ethene  are  all  solvents  that  may  have  been  utilized  to  fuel 
fires  for  training  exercises.  Chloroform  is  found  in  fire 
extinguishers.  The  only  other  volatile  compound  identified  was 
bromodichlorome thane  in  the  first  sampling  round.  This  compound 
is  a  solvent  and  also  an  ingredient  of  fire  extinguisher 
fluids.  The  base/neutral  compound  di-n-butyl  phthalate  was 
detected  in  the  March  1985  sampling.  No  acid  'extractables  were 
detected  in  either  sampling  round. 

Potability  factors  tend  to  be  elevated  over  background,  partic¬ 
ularly  chlorides,  sulfates,  TDS ,  calcium,  magnesium,  and 
sodium.  These  wells  are  also  downgrad  ent  of  Landfill  No.  2  and 
may  be  impacted  by  contaminants  from  tu^t  site. 
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TOC  concentrations  ranged  from  1  to  12  mg/L,  and  petroleum 
hydrocarbons  from  0.4  to  1.0  mg/L.  These  concentrations 
probably  are  a  result  of  the  use  of  waste  fuels  and  oils  in 
this  area.  No  phenols  were  detected  in  either  sampling  round. 

Based  on  this  investigation.  Fire  Training  Area  No.  3  is 
contributing  1 , 1 , 1- tr ichloroethane ,  TCE,  chloroform,  and 
trans-1, 2-dichloroethene  to  the  groundwater.  TCE  is  the  only 
compound  to  exceed  California  Action  Levels. 

4.4.3  Summary  of  Groundwater  Quality  Results 

-he  purpose  of  a  Phase  II,  Stage  1,  IRP  study  is  to  establish 
the  presence  or  absence  of  contamination  resulting  from  a 
potential  source  site.  The  results  of  the  groundwater  quality 
investigation  are  summarized  in  Table  4-42  in  terms  of  the 
confirmation  objective.  Of  the  12  investigation  sites  at  Travis 
AFB,  all  except  one  were  shown  to  be  impacting  the  groundwater 
differing  extents.  At  one  site,  at  least  one  additional 
monitoring  well  is  needed  to  confirm  the  presence  or  absence  of 
contamination.  At  three  sites,  two  additional  monitoring  wells 
each  are  needed  to  further  evaluate  the  extent  and  magnitude  of 
contamination.  At  the  remaining  eight  sites,  the  quality  of 
shallow  groundwater  has  been  impacted  by  the  site. 

A  variety  of  constituents  exceeded  their  respective  Federal  or 
State  standards,  including  benzene,  1 , 1 , 1-tr ichloroethane  ,  PCE, 
tus,  1 , 2-aicnioro ethane ,  1 , 1-aichloroethene  ,  chlorobenzene  , 

nitrates,  mercury,  selenium,  endrin,  and  phenols.  Chlorides, 
sulfates,  and  TDS  have  been  discounted  due  to  the  high 
concentrations  occurring  naturally. 
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Table  4-42 


Summary  of  the  Evaluation  of  Groundwater  Quality  Results 


Zone/Area 

Site  has  Impacted 

Shallow  Groundwater  Number  of  Wells 

Not  Enough  Required  to  Complete 

Yes  No  Information  Confirmation  Study 

St orm  Sewer  Zone 


FTA-1 

Oil  Spill 

Solvent  Spill 

Sewer  Right-of-Way 

X 

X  2 

X  2 

X 

Sewaqe  Treatment 

Plart  Zone 

X 

FTA-4 

X 

North  Landfill  Zone 


LF-1 

LF-2 

FTA-2 

FTA-3 

X 

X 

5 

Landfill  No.  3 

X 

JP-4  Spill  Site 

x  1 
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4-5  WATER  QUALITY  RESULTS  FOR  SURFACE  WATER 

This  subsection  reviews  the  chemical  data  obtained  from  sur¬ 
face-water  and  stormwater  samples  collected  at  Travis  AFB  in 
March  and  May  1985.  Sampling  stations  designated  SG-1  *-hrough 
SG-9  and  SG-16  through  SG-18  were  established  along  the 
contaminated  storm  sewer  and  Union  Creek  where  the  storm  sewers 
empty.  SG-10  through  SG-12  were  established  to  monitor  surface 
water  potentially  affected  by  the  inactive  Sewage  Treatment 
Plant.  SG-1 3  through  SG-15  were  established  to  monitor  surface 
water  potentially  affected  by  FTA-4. 

The  methods  used  in  surface-water  sampling  are  outlined  in 
Section  3  and  further  described  in  the  Field  Sampling  and  QA/QC 
Plan  (Appendix  H) .  All  surface-water  samples  were  collected  as 
crab  samples  within  a  few  feet  of  the  shore.  Samples  were  field 
filtered  for  metals  analyses,  and  pH,  temperature,  and  specific 
conductivity  were  measured  within  6  hours  of  sample  collection. 
Tne  sampling  round  in  March  followed  a  period  of  rainy  weather. 
The  May  sampling  round  was  conducted  during  a  period  of  almost 
no  precipitation. 

The  water  quality  data  are  summarized  in  Tables  4-7  through 
4-i4,  4-22,  and  4-25  through  4-33.  The  subsections  that  follow 
provide  an  evaluation  of  the  data  on  the  basis  of  criteria  and 
water  quality  standards  established  in  earlier  sections. 

4.5.1  Data  Review 

In  general,  the  subsection  observations  made  for  groundwater 
data  in  Subsection  4.4. 1.1  also  apply  to  surface  water. 
However,  conditions  affecting  surface  water  are  much  more 
variable  over  short  periods  of  time  than  those  affecting 
groundwater;  therefore,  more  contrast  generally  occurs  between 
sampling  rounds  and  between  duplicate  samples.  Comparison  of 
results  between  rounds  cannot  be  used  to  confirm  the  presence 
of  a  parameter.  Significant  concentrations  of  naturally-occur- 
ring  organic  compounds  are  found  in  surface  water,  and  may 
affect  indicator  parameters  such  as  TOC.  For  comparison 
purposes,  the  same  criteria  and  standards  were  used  for  surface 
water  as  for  groundwater.  The  subsections  that  follow  will 
evaluate  the  analytical  results  on  a  site-by-site  basis. 
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4. 5. 1.1 


Storm  Sewer  Zone 


Eight  storm  drains  (SG-2  through  SG-8  and  SG-8A)  and  five 
stream  locations  (SG-1,  SG-9,  SG-16  through  SG-18)  were  sampled 
to  evaluate  the  sources  of  contamination  in  the  storm  sewers. 
Numerous  volatile  organic  compounds  were  detected  or  identi¬ 
fied,  including  benzene,  1 , 1 , 1-tr ichloroethane ,  chloroform, 
toluene,  chlorobenzene,  1 , 1 , 2 , 2- tetrachloro ethane ,  trans-1,2- 
dichloroethene ,  PCE  ,  TCE ,  bromodichlor omethane ,  ethylbenzene, 
bromoform,  chlcrodibromomethane ,  and  1 , 1-d ichloroethene . 

In  the  first  sampling  round,  1 , 1 , 1-tr ichlcroethane ,  was 
detected  entering  the  Base  in  Union  Creek  at  SG-1.  Within  the 
storm  sewer  system  itself  SG-3,  SG-4,  SG-6,  SG-7,  and  SG-8  all 

contained  at  least  three  volatile  compounds  exceeding  State 
standards.  Concentrations  of  volatiles  in  the  storm  drains  were 
significantly  higher  than  concentrations  of  the  same  compound 
in  nearby  wells,  indicating  that  the  storm  sewer  is  the  source 
of  contamination  to  the  groundwater.  Various  volatile  compounds 
were  detected  at  SG-18,  located  where  the  creek  flows  off-Base. 
TCE  and  1 ,1-dlchloroethene  exceeded  the  State  Action  Level 
during  one  sampling  round. 

The  groundwate~  elevations  in  the  wells  are  higher  than  water 
elevations  in  the  storm  drains,  allowing  groundwater  to  flow 
toward  the  storm  drains.  This  situation  would  imply  that  the 
source  of  contamination  to  the  storm  drains  is  the  groundwater. 
However,  during  heavy  rainfall  Union  Creek  has  been  observed  to 
rise  4  to  5  feet  due  to  runoff  from  the  Base.  The  water  levels 
in  the  storm  sewers  also  rise  and  become  higher  than  the 
groundwater  elevations.  At  this  time  the  water  in  the  storm 
sewers  can  flow  into  the  groundwater.  In  addition,  a  leak  or 
crack  in  a  storm  sewer  pipe  would  allow  contaminated  water  to 
impact  the  groundwater. 

Base/neutral  compounds  were  identified  in  SG-3,  SG-4,  SG-5, 

SG-7,  and  SG-8,  the  most  prevalent  being  di-n-butyl  phthalate. 
Other  compounds  detected  included  hexachloroethane ,  1,2- 

dichlorobenzene,  1,3-dichlorobenzene,  and  1,4-dichlorobenzene. 
No  acid  extractables  were  detected. 

Potability  factors  were  generally  within  the  background  ranges 
for  groundwater.  The  parameter  concentrations  tended  to 
ircrease  downstream.  TOC  concentrations  varied  from  3  to  11 
mg/L  and  followed  no  increasing  or  decreasing  pattern.  Phenols 
were  detected  in  SG-3  and  SG-9. 
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Th»  same  general  patterns  within  parameters  was  exhibited  in 
the  second  sampling  round.  Volatile  compounds  followed  no 
definitive  trena  as  far  as  increasing  or  decreasing  in  the 
second  round.  Additional  compounds  identified  in  the  second 
round  included  bromoform  and  chlorodibromomethane.  Within  the 
storm  sewer  system  itself,  potability  factors  increased  in  the 
second  round,  whereas,  a  decrease  was  exhibited  in  Union  Creek. 
TOC  concentrations  tended  to  increase  and  no  phenols  were 
detected. 


Ba^ed  on  the  results  of  this  investigation,  the  storm  sewer 
system  is  contaminated  with  various  volatile  organic  compounds. 
This  contamination  appears  to  be  impacting  the  surrounding 
groundwater.  A  more  intensive  study  including  more  sampling 
points  and  flow  weirs  needs  to  be  undertaken  in  order  to  define 
the  sources. 


4.5. 1.2  Sewage  Treatment  Plant  Zone 

Three  locations  (SG— 10  through  SG-12)  were  established  along 
Union  Creek  near  the  former  Sewage  Treatment  Plant  outfall  in 
order  to  monitor  the  potential  effects  of  the  STPZ  on  the 
creek.  Only  pesticides  and  herbicides,  and  primary  heavy  metals 
were  analyzed.  The  results  of  these  analyses  are  listed  in 
Tables  4-22,  4-28,  and  4-29. 


The  pesticide  endrin  and  the  herbicide  2,4-D  were  detected  ^n 
both  campling  rounds.  Lindono  and 
first  sampling  round.  None 
Federal  standards. 


of  the  concentrations  exceeded 


The  metal  barium  was  detected  in  both  sampling  rounds  at  con¬ 
centrations  ranging  from  0.2  to  C.3  mg/L,  below  Federal 
standards. 


In  this  area,  Union  Creek  is  an  effluent  stream,  receiving 
groundwater  discharge.  The  detected  parameters  were  also  found 
in  groundwater  in  the  STPZ,  therefore,  the  groundwater  may  be 
contributing  the  contaminants  to  the  stream.  The  pesticides  and 
herbicides  could  be  originating  from  overland  runoff.  Based  on 
this  investigation,  the  Sewage  Treatment  Plant  Zone  appears  to 
be  impacting  Union  Creek. 
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4  •  5 . 1 . 3  Fire  Training  Area  No.  4 

isfn1r,;,rr:ul“  f.°r, staff  qauqes  in  fta-4  ««  included  in 

Xf®  ?725  tKhr0“gl;c  ’27  and  4’30  through  4-33.  Three  locations 
FTA-43  thr  qh  SG'15)  were  established  along  Union  Creek  near 

,In,  t.h*  sampling  round,  the  volatile  compounds  benzene, 

tJaAs-l' Ch™roform'  1#1#2 , 2- tetrach  loro  ethane  , 
Zh  i  .  ^ne’  PCE'  TCE'  and  l.l-dichloroethene  were 

rr!^1  a  !  detected .  SG-14  and  SG-15  are  located  where  Union 

None  of  -h  ?,  !n  Sewer  outfaU  meet  and  just  downstream, 

chloroform  voiatUe  organics  except  1, 1 ,1-trichloroethane  , 
chh  o  of“r»',  and  1-dichloroethene  were  detected  in  SG-13, 
which  is  located  upsteam  of  the  storm  sewer  outfall.  This 

wheJee%h  vfc  the  S0u,rce  0f  these  volatiles  is  the  storm  sewer 
where  they  were  also  detected  (Subsection  4. 5. 1.1).  The 

base/neutral  compound  di-n-butyl  phthalate  was  also  detected  in 
the  first  roand.  No  acid  extractables  were  detected. 

PotabiUty  factors  were  generally  within  the  background  ranges 
for  groundwater,  except  chloride,  TDS ,  and  sodium,  which  are 

No^henols1:e7e1e\e^ed?nCentratl°nS  Can<Jed  fC°m  5  t0  6  mq/L* 

The  second  round  sampling  detected  or  identified  most  of  the 

o^hrVo°moa,iV  K,  0r9anACS  as  in  the  first  round'  with  the  addition 
Th»«  ' chloromethane,  bromoform,  and  chlorod ibromomethane . 
These  three  compounds  are  tr ihalomethanes  and  are  utilized  in 
fire  extinguishing  agents.  Their  appearance  in  the  second 
sampling  round  indicates  that  fire  training  exercises  may  have 

thePfiredexf^no,7°h<ly  bef°Ce  sampling,  and  overland  runoff  of 
fi5.  extinguishing  agents  has  occurred.  No  base/neutral  or 
acid  extractable  compounds  were  detected  in  the  second  round. 

PK?abfiity  J^ctors,  remained  within  background  ranges  with  the 
chloride,  TDS,  and  sodium  concentrations  decreasing.  TOC  con- 

detected?"3  decreased  co  2  to  4  mg/L,  and  no  phenols  were 

Along  this  portion  of  Union  Creek,  the  cr-eek  is  influent 
contributing  agrtace  water  to  the  groundwater.  Many  of  the 

Q?tfall ^  indicating ?  ae  P"lnea  brv,ond  *he 

outfall,  indicating  the  storm  sewer  as  the  probable  source 

Based  on  this  investigation  It  ,pDears  that  FT*- 4  ii 

MiSlvbfrim9  *  smount  of  contaminants  to  the  “stream, 

t7  hiLLth,n-77iad  a7n°fC  aJ  fiC'  agents.  The^ 

tftd  not  standards. 
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4.5.2  Federal  and  State  Water  Quality  Standards 

Of  the  water  quality  standards  listed  in  Table  4-6,  the 
following  were  exceeded  at  least  once  in  one  storm  drain  or 
creek  location:  benzene,  toluene,  PCE ,  TCE ,  1 , 1-d ichlor o- 

ethene,  chlorobenzene,  tr ans-1 , 2-dichlor oethene ,  pH,  TDS  , 
chlorides,  and  phenols.  Ignoring  the  TDS  and  chloride  levels, 
which  occur  naturally  above  the  standards,  the  main 
contaminants  are  organic  compounds. 

4.5.3  Summary  of  Surface-Water  Quality  Results 

The  purpose  of  the  surface-water  investigation  in  this  Phase 
II,  Stage  1  IRP  Study  is  the  same  as  for  groundwater?  to 
establish  the  pt^sence  or  absence  of  contamination  resulting 
from  a  potential  source  site.  All  three  sites  investigated  were 
found  to  be  contributing  some  contaminants  to  the  creek.  The 
storm  sewer  system  is  by  far  contributing  the  most  and  highest 
concentrations  of  contaminants,  mainly  volatile  organics.  An 
intensive  study  of  the  storm  sewer  system  and  creek  needs  to  bo 
undertaken  in  order  to  identify  the  sources  of  contaminants  to 
the  sewer  and  creek. 
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4.6  CONCLUSIONS 

The  subsections  that  follow  discuss  the  conclusions  related  to 
iC®"£H1"atifn  ts.ta,ge  investigation  of  six  zones/areas  encora- 
p  ssing  12  potential  contaminant  source  sites  at  Travis  AFB. 
Kofn fiCSt  tt°  sut>s?ctions  review  general  conclusions  that  have 
been  drawn  from  this  investigation  concerning  hydrogeology,  and 
soil  and  water  quality.  The  third  subsection  classifies  the 
by  ^tegory  according  to  the  need  for  further  inves-i- 
gation  and,or  remediation.  Investigation  alternatives  are 
reviewed  n  Section  5,  and  specific  r ’commendations  for  each 
site  are  detailed  in  Section  6. 

4*6.1  General  Conclusions  --  Hydrogeo) oqy 

Mni««°<ll0|Wlngj  gen*,ralJ  conclusions  concerning  the  regional 
geological  and  hydrogeological  settings  at  Travis  AFB: 

*  The  shallow  aquifer  underlying  the  Base  is  made  up  of 

fb??i/van,dfS'.KSlltS;.  and  clay3‘  Due  to  the  low  perme- 
ability  of  the  sediments,  the  aquifer  is  not  a  major 

the*Baser.  3t  TraVlS  °r  in  the  area  surrounding 

*  K«e  grou"dwater  flow  direction  in  the  shallow  aquifer 
„b  fh  *ravis  AF?  is  toward  the  south,  toward  Suisun 
affectedn<hvBay‘  ?l0*  directions  are  not  substantially 

~fS2uSh  oTtPheyBa°se.dCmeStiC'  St°Ck'  "d  irrigatio" 

*  ha!  h«!r waaer»  quaiity  in  the  area  near  Travis  AFB 

d“  t0  th*  *leVat«d 

4'6*2  general  Conclusions  --  Soil  and  Water  Qualify 

SllSJ1  dVta  •'htZZ*  ,COn,ClUSi°n3  concerning  soil  and  water 
C0U'ctM  •*  «■>  *»  course  of  this 

*  a11  °f^h*  SiteS  (FTA-i'  °il  Spill  Area,  Solvent  Spill 

7A'4'  fTA-2,  FTA-3,  STPZ )  where  soil  and/or 
l!vil!  nf  ™?leS^Were  collected  exhibited  elevated 

The  hiohLh011  and  gre?se  or  Petroleum  hydrocarbons. 
hl9heSt  concentration  of  oil  and  grease,  24,000 

collenh°LCUyed  a"  Uni°n  Creek  at  SG-15,  in  a  sample 
Within  the  «°n  1"  5°  8"inches  below  ground  surface, 
oil  end  h  11  bor ings»  the  highest  concentration  of 
oil  and  grease  was  found  in  a  duplicate  sample  in  the 
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0  to  1.5-foot  interval  at  MW-103,  equal  to  5,500 
mg/kg.  The  original  sample  concentration  was  4,500 
mg/kg.  The  highest  petroleum  hydrocarbon  concentration 
occurred  in  the  0  to  1.5-foot  interval  sample  at 

MW-118,  equal  to  16,000  mg/kg.  Volatile  organics  were 
also  analyzed  in  the  soils  and  sediments.  The  highest 
sediment  concentration  was  3.4  mg/kg  of  ethylbenzene 
in  the  8-  to  12-inch  interval  in  SG-9.  The  highest 
soil  concentration  occurred  in  the  0  to  1.5-foot 
interval  at  MW-133  where  0.0038  mg/kg  of  TCE  was 

detected.  It  can  be  concluded  that  the  soils  and 
sediments  at  Travis  AFB  have  been  impacted  by  past 
disposal  practices.  Petroleum  hydrocarbons  will 

continue  to  accumulate  at  FTA-4  since  this  is  an 

active  fire  training  area  utilizing  waste  fuels  and 
oils. 

•  Of  the  analytes  sampled  in  the  storm  drains  and  Union 
Creek  many  volatile  organic  compounds  exceeded  State 
Action  Levels.  The  major  source  of  contaminants 
appears  to  be  the  storm  sewer  system  itself. 

•  Chlorides,  TDS ,  sulfates,  nitrates,  mercury,  and 
selenium  are  inorganic  compounds  whose  standards  were 
exceeded  in  groundwater.  Of  these,  chlorides  and  TDS 
are  Known  to  occur  naturally  aoove  their  standards. 

•  Of  the  volatiles  sampled  in  groundwater,  TCE  had  the 

most  exceedances  of  the  State  Action  Level.  No  major 
plume  is  exhibited,  implying  that  individual  sources 
rather  than  one  major  source  are  contributing  TCE  to 
the  groundwater.  Other  volatiles  with  exceedances  in 
groundwater  include:  benzene,  1, 1 , 1-tr ichloroethane , 

PCE,  1 , 2-dichloroethane ,  1 , 1-dichloroethene,  and 

chlorobenzene. 
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SECTION  5 

ALTERNATIVES 


5.1  GENERAL 

Based  on  the  results  of  this  investigation,  12  sites  have  been 
classified  into  one  of  three  possible  categories,  as  follows; 

•  Category  I  —  requiring  no  further  action. 

•  Category  II  --  requiring  further  investigation. 

•  Category  III  --  requiring  remedial  action. 

Ail  the  12  sites  fell  into  a  subcategory  of  Category  II.  Five 
sices  fell  into  category  lib,  requiring  monitoring  of  contami¬ 
nant  levels,  one  site  fell  into  Category  Ha,  requiring  further 
investigation,  and  the  remaining  sites  fell  into  Category  lie 
requiring  further  investigation  to  expand  the  data  base  and 
quantify  the  magnitude  and  extent  of  contamination . 

Table  5-1  summarizes  the  types  of  site  investigation  alterna¬ 
tives  commonly  available,  listing  the  subcategories  to  which 
these  alternatives  would  be  applicable,  conditions  and  ration¬ 
ale  for  applicability,  and  the  specific  sites  at  which  the 
investigation  alternative  was  found  to  be  applicable.  Three 
broad  types  of  investigation  alternatives  have  been  identified 
in  Table  5-1: 

•  Additional  sampling  at  existing  monitoring  points. 

•  Use  of  nondestructive  geophysical  methods. 

•  Expansion  of  the  monitoring  network. 

Of  these,  use  of  geophysical  methods  has  been  determined  to 
have  little  applicability  at  Travis  AFB  for  the  following 
reasons : 


Hydrogeological  conditions  are  not  favorable  for 
tracking  a  contaminant  plume  due  to  the  abundance  of 
interfingering  lenses  of  silts  and  clays. 

The  types  of  contaminants  detected  (mostly  nonconduc- 
tive  organics)  and  background  cencentr ations  of  con¬ 
ductive  contaminants  (chloride)  to  not  readily  lend 
themselves  to  these  methods. 
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Table  5-1 


Summary  of  Category  II  Investigation  Alternatives 


Investigation  Co;  ditlon(s)  of  Rationale  for  Applicable  Sicee 

Alternative  Applicability  Applicability  at  Travis  AFB 


Additionel  sampling 

Site  has  had  en 

Long-term 

FT  A- 1 

at  existing  monitor 

impect  on  surface 

monitoring  will 

Lendfill  No.  3 

points  only: 

or  groundweter 

confirm  the 

Landfill  No.  1 

e  Increase  number 

quality,  but 

absence  of 

Landfill  No.  2 

or  frequency  of 

does  not  present 

health  and 

jempling  rounds. 

unecceptable 

environmental 

e  Chenoe  sampling 

heelth  or 

hazards  or 

end  enslyticel 

aqv  ironmentel 

provide  early 

protocol. 

hezerde. 

warning  should 
such  hezerde 

develop  in  the 
future . 

Use  of  nondeetruct ive 

Existing 

Geophysical 

geophysical  methods 

monitoring 

methods  can  pro¬ 

{GPk,  magnetometer , 

network  is 

vide  initial 

electrical  resis¬ 

ineuf f icient 

screening  of  the 

tivity  , electro¬ 

to  confirm 

ait*  for 

magnetic  inductance}. 

conteminet ion 

contrasts  in 

resulting 

aubaurfaca 

from  peat  site 

cheractar iatica 

use  or  operation. 

repraacnt ing 
buried  material 
or  minaralizad 
groundwater. 

Conr eminstion 

Gecphyeicel 

fro*  the  site  hca 

mathoda  cen  be 

oeen  contirmeo. 

ueec  to  delineate 

but  additional 

the  extent  of  e 

data  ere 

site  end  track 

required  to 

contaainenta 

quantify 

migrating  ewey 

contamination. 

fro*  *  sit*. 

Data  ara 

Geophynicel 

sufficient  to 

■  ethod*  cen  be 

support  a 

l eed  to  delinaet* 

prel iminery 

tn*  extent  of  a 

feasibility 

sit*  end  track 

study,  but 

contaainenta 

further  date  ere 

migrating  *w*y 

required  for 
quantification . 

from  *  cite. 

Expansion  of 

(As  above) 

Additionel 

JP-4  epi 11 

monitoring  network 

monitor  point* 

followed  by 

et  critical 

additional  sampling 

locations  can 

at  new  end  existing 

ba  used  to 

monitor  points: 

complete 
con  f irmation 

study  of  * 
site. 

•  Collect  additional 

soil  samples. 

(As  ebove) 

Additional  * 

c  Establish 

monitoring 

additionel 

points  provine 

surface  water 

naw  quantitative 

sampling  stations. 

(As  above) 

chemical  dera 

Sewer  Right-of-Wey 

e  Install 

in  the  lateral 

additional 

end  vertical 

groundwa  tar 

dimension*  for 

monitoring  wells. 

(As  above) 

determining  tha 

Oil  Spill  Are* 

distribution  of 

Solvent  sSill  Are* 

contaminants  in 

FT  A -3 

both  dimensions. 

FTA-4 

*a  a  bsei*  for 
eventual  feasibility 
etudy. 

STPZ 
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Therefore,  the  further  site  investigations  recommended  will 
depena  primarily  on  additional  sampling  at  existing  and  new 
monitor  points.  The  subsection  reviews  the  rationale  affecting 
the  selection  of  investigation  alternatives  and  the  development 
of  specific  recommendations  at  the  12  sites  determined  to  re¬ 
quire  further  investigation. 

5.2  SITE-SPECIFIC  ALTERNATIVES 


5.2.1  Storm  Sewer  Zone  Alternatives 


5.2.1. 1  Fire  Training  Area  No.  1  Alternatives 

Based  on  the  results  of  this  investigation,  a  small  degree  of 
soil  contamination  and  groundwater  contamination  has  been 
detected.  The  area  is  located  near  the  barracks,  however,  con¬ 
tact  with  subsurface  soils  would  be  expected  to  be  minimal.  No 
water  wells  are  downgradient  or  near  this  site.  For  this  rea¬ 
son,  continued  monitoring  of  existing  monitoring  well  MW-101  is 
recommended  to  track  the  contaminant  levels. 

5 . 2 . 1 . 2  Oil  Spill  Area  Alternatives 

Based  on  this  investigation,  high  levels  of  contaminants  were 
detected  in  both  soils  and  groundwater  at  this  site.  The  source 
appears  to  be  the  Cleaning  and  Degreasing  Shop  located  in 
Building  18.  Further  investigation  is  required,  including 
additional  monitoring  points,  to  evaluate  the  exact  source, 
extent,  and  magnitude  of  contamination. 

5. 2. 1.3  Solvent  Spill  Area  Alternatives 

Contamination  has  been  detected  at  high  levels  in  both  soils 
and  groundwater  at  this  site.  Additional  monitoring  wells  need 
to  be  installed  in  order  to  further  define  the  magnitude  and 
extent  of  contamination. 

5. 2. 1.4  Sewer  Right-of-Way  Alternatives 

Based  on  the  results  of  this  investigation,  the  storm  sewer  sys¬ 
tem  and  adjacent  monitoring  wells  are  heavily  contaminated  with 
volatile  organic  compounds.  This  contamination  is  reaching  Union 
Creek  via  the  storm  sewer  system  and  at  times  is  flowing  off- 
Base  via  the  creek.  An  intensive  study  of  the'  storm  sewer  sys¬ 
tem,  including  additional  surface-water  and/or  storm  drain  moni¬ 
toring  points  and  flow  weirs,  needs  to  be  undertaken  in  order 
to  pinpoint  the  sources  of  contamination. 
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5*2.2  Landfill  No.  3  Alternatives 

This  investigation  detected  groundwater  contamination  by  vola- 
tiles  and  pesticides  below  Federal  and  State  standards.  The 
area  is  remote  and  no  supply  wells  are  located  in  the  downgra- 
dient  direction.  Periodic  monitoring  is  required  in  order  to 
track  the  contaminant  levels. 

5*2.3  JP-4  Spill  Site  Alternatives 

Based  on  this  investigation,  the  presence  ^r  absence  of  con¬ 
tamination  is  unconfirmed.  At  least  one  additional  monitoring 
well  needs  to  be  installed  in  order  to  confirm  the  presence  of 
contamination. 

5*2.4  Sewage  Treatment  Plant  Zone  Alternatives 

Based  on  this  investigation,  it  has  been  determined  that  the 
STP2  is  impacting  the  groundwater  by  inorganic  and  organic 
contamination  with  possible  movement  off-Base  to  the  south 
where  domestic,  stock  and  irrigation  wells  are  located. 
Elevated  concentrations  of  nitrates  in  both  downgra'.ient  wells 
have  been  identified.  In  addition,  one  downgradient  well  has 
been  identified  as  having  an  elevated  concentration  of 
1,2-dichloroethane.  Further  investigation,  including  sampling 
of  off-Base  wells,  is  required  to  positively  identify  the 
source  and  to  evaluate  the  extent  and  magnitude  of  groundwater 
contamination. 

5*2.5  Fire  Training  Area  No.  4  Alternatives 

This  investigation  detected  contaminants  in  the  surface  water, 
stream  sediments,  soils,  and  groundwater.  Many  of  the  contam¬ 
inants  in  the  stream  originate  from  the  storm  sewer  system 
rather  than  FTA-4,  although  some  may  be  coming  from  overland 
runoff  from  FTA-4.  A  berm  system  with  lined  ditches  should  be 
built  around  the  site  to  stop  and  collect  runoff  before  it 
enters  the  creek.  Additional  sampling  is  needed  to  define  the 
magnitude  and  extent  of  groundwater  contamination  at  the  site. 
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5,2,6  North  Landfill  Zone  Alternatives 
5, 2, 6,1  Landfill  No,  1  Alternatives 


TCE  was  detected  in  MW-130,  the  monitoring  well  associated  with 
Landfill  No.  1.  The  levels  were  below  the  State  Action  Levels. 
Therefore,  only  periodic  monitoring  is  required  in  order  to 
track  the  contaminant  levels. 


'5, 2, 6, 2  Landfill  No.  2  Alternatives 

Based  on  the  results  of  this  investigation,  groundwater  has 
been  slightly  impacted  by  inorganic  contaminants  emanating  from 
Landfill  No.  2  and/or  an  off-Base  source  to  the  north.  There 
are  no  producing  wells  downgradient  of  the  site;  therefore, 
only  periodic  monitoring  is  required  in  order  to  track  the 
contaminant  levels. 


5, 2. 6. 3  Fire  Training  Area  No.  2  Alternatives 

Based  on  the  results  of  this  investigation,  the  soils  and 
qroundwater  at  FTA-2  exhibit  a  minor  amount  of  contamination. 
This  site  is  fairly  remote,  and  contact  with  subsurface  soils 
is  expected  to  be  minimal.  No  producing  wells  are  located  down- 
gradient;  therefore,  only  perio_dic  monitoring  is  required  in 
order  to  track  containing  at  levels. 


5.2. 6. 4  Fire  Training  Area  No.  3  Alternative^ 

Both  soil  and  groundwater  samples  indicate  contamination  with 
some  contaminants  in  groundwater  exceeding  State  Action  L®vel=* 
However,  no  producing  wells  are  located  downgradient  and  con¬ 
tact  with  subsurface  soils  is  expected  to  be  minimal.  Two  ad¬ 
ditional  monitoring  wells  need  to  be  installed  in  order  to  de- 
termine  the  extent  and  magnitude  of  contamination. 
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SECTION  6 


RECOMMENDATIONS 


As  a  result  of  the  IRP  Phase  II,  Stage  1,  investigation  at 
Travis  AFB ,  12  sites  were  identified  requiring  further  in¬ 
vestigation  either  to  complete  the  confirmation  study  or  to 
further  quantify  the  extent  of  contamination.  Based  on  a  review 
of  the  alternatives  in  Section  5,  the  two  types  of  investiga¬ 
tion  alternatives  applicable  at  Travis  AFB  are  additional  samp¬ 
ling  at  existing  monitoring  points  only,  and  expansion  of  the 
monitoring  network  followed  by  additional  samnling.  The  ra¬ 
tionale  for  justifying  selection  of  these  alternatives  has  been 
reviewed  in  Section  5.  This  section  presents  recommendations 
for  implementation  of  these  alternatives  on  a  site-by-site 
basis.  The  site-by-site  recommendations  are  preceded  by  some 
general  recommendations  concerning  the  handling  and  disposal  of 
hazardous  substances,  as  well  as  further  monitoring  programs 
associated  with  the  IRP. 

6.1  GENERAL  RECOMMENDATIONS 


The  following  general  recommendations  are  made: 

•  The  presence  of  volatile  organics  and  oil  and  grease/ 
petroleum  hydrocarbons  in  soils  and  sediments,  and 
VOC 1  s  in  the  storm  sewer  system  and  Union  Creek  at 
Travis  AFB  suggest  that  discharge  to  these  media  is 
taking  place  and  carrying  hazardous  substances,  par¬ 
ticularly  solvents,  fuels,  and  other  petroleum  by¬ 
products,  into  the  environment.  Discharge  of  washrack 
water  has  been  identified  as  a  potential  source  of 
substances  being  found  in  the  storm  sewer  system  and 
Union  Creek.  Therefore,  it  is  recommended  that  all 
discharge  of  wash  waters  and  nonaqueous  substances 
directly  to  the  soils  or  storm  sewer  system  be 
curtailed,  and  that  these  solutions  be  routed  to  the 
appropriate  sewer  system  for  treatment. 

•  The  shallow  water  table  aquifer  has  been  shown  to  be 
contaminated  with  volatile  organics,  pesticides, 
herbicides,  and  inorganic  compounds.  Of  particular 
concern  is  the  Sewage  Treatment  Plant  Zone  \  lere  it 
appears  that  inorganic  and  organic  compounds  may  be 
moving  off-Base  toward  domestic,  stock,  and  irrigation 
wells . 
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•  Of  the  analytes  sampled  in  Stage  1,  TOC  and  phenols 
were  found  at  or  near  the  detection  limit.  Further¬ 
more,  TOC  exhibited  little  correlation  with  other 
organic  compounds  and,  therefore,  was  of  little  use* in 
data  interpretation.  It  is  recommended  these  parame¬ 
ters  be  dropped  from  future  sampling  and  analytical 
protocols  associated  with  site  investigations  at 
Travis  AFB  •  Instead,  it  is  recommended  volatiles 
analysis  become  the  principal  analytical  tool  for 
investigation.  At  sites  thought  to  be  contributing  a 
significant  load  of  inorganics  to  groundwater,  it  is 
recommended  th&t  boron  be  added  to  the  sampling  and 
analytical  protocol.  In  addition,  new  monitoring  wells 
should  be  installed  so  as  co  capture  any  floating 
hydrocarbons  and  sampled  for  their  presence.  The 
samples  should  be  submitted  for  petroleum  hydrocarbon 
identification  analysis.  This  analysis  uses  capillary 
gas  chr  matograph  methods  to  "fingerprint"  the 
product,  which  can  then  be  compared  to  samples  of 
known  product  for  identification  purposes. 

6. 2  SITE-SPECIFIC  CONCLUSIONS  AND  RECOMMENDATIONS 


6.2.1  Site-Specific  Conclusions 

As  a  conclusion  to  this  investigation,  each  site  investigated 
can  be  cateogrized  according  to  whether  it  requires  no  further 
action  (Category  I)  ,  requires  further  investigation  (Category 
II)  ,  or  is  ready  for  remedial  action  (Category  III)  •  Sites  may 
be  subsequently  recategorized  at  the  end  of  each  successive 
stage  of  the  Phase  II  investigation  until  all  are  ready  for 
remedial  action  (Phase  IV  of  the  IRP  investigation)  .  Commonly, 
most  of  the  sites  fall  into  Category  II  at  the  end  of  the  first 
stage  of  investigation.  For  this  reason.  Category  II  needs  to 
be  further  subdivided  to  distinguish  among  the  different  types 
of  investigation  alternatives  to  be  considered  for  each  site. 
The  followii  g  definitions  have  been  used  in  the  classification 
of  investigation  sites  at  Travis  AFB: 

•  Category  I  applies  to  sites  where  no  further  action 
(including  remedial  action)  is  required  because 
sufficient  data  exist  to  rule  out  unacceptable  health 
or  environmental  risks  resulting  from  the  site. 

•  Category  II  applies  to  sites  requiring  further 
investigation  to  complete  the  confirmation  study. 
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•  Category  III  applies  to  sites  where  remedial  action  is 
required  and  all  necessary  data  to  support  a  feas¬ 
ibility  study  of  remedial  alternatives  have  been 
gathered.  These  sites  are  considered  ready  for  IRP 
Phase  IV  action. 

Site-by-site  conclusions  are  summarized  in  Table  6-1,  which 
lists  a  category  for  each  site,  presents  rationale  for  the 
categorization,  and  references  the  report  sections  that  present 
supporting  evidence  for  that  categorization. 

6.2.2  Site-Specific  Recommendations 

Site-specific  recommendations  for  further  field  investigations 
at  the  12  sites  have  been  summarized  in  Table  6-2.  The  ration¬ 
ale  for  recommending  additional  wells  in  the  shallow  aquifer  is 
outlined  in  Sections  4  and  5.  New  monitoring  wells  should  be 
constructed  of  the  same  materials  used  in  Stage  1  monitoring 
wells;  however,  the  inner  diameter  should  be  increased  to  4 
inches  in  wells  used  to  evaluate  the  presence  of  floating 
hydrocarbons . 

The  rationale  for  the  choice  of  analytes  is  given  in  Section  5 
and  Subsection  6.1.  In  general,  the  recommended  frequency  of 
sampling  is  quarterly,  to  be  continued  until  Phase  II  in- 

vestigations  are  completed  and  Phase  IV  is  initiated,  or  until 
a  site  can  be  dropped  into  Category  I  based  on  two  successive 
sampling  rounds  showing  no  evidence  uf  unacceptable  hazard?, 

Tne  STP2  is  the  site  of  most  immediate  concern  at  Travis  AFD 
because  it  poses  the  most  direct  potential  threat  to  drinking 
water  supplies.  Contamination  associated  with  the  Sewage 
Treatment  Plant  has  been  fairly  well  defined  within  the  Base 
boundaries  on  the  basis  of  current  information.  The  levels  of 
nitrates  being  found  and  hydrologic  data  available  to  date 
suggest  a  potential  for  off-Base  migration.  Further 

investigation,  including  sampling  of  on-Base  and  possibly 
off-Base  wells,  is  required  to  positively  identify  the  source 
and  evaluate  the  extent  and  magnitude  of  groundwater 
contamination • 

In  addition,  the  presence  of  volatiles,  particularly  TCE,  in 
the  storm  sewer  system  poses  a  potential  threat  to  Union  Creek. 
An  intensive  investigation,  including  additional  monitoring 
points  in  the  storm  sewer  and  a  survey  of  shops  disposing  into 
the  storm  sewer,  is  recommended.  The  investigation  of  the  SS2 
should  focus  on  identifying  the  location,  nature,  and  present 
status  of  the  source(s)  of  contamination. 
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Table  6-1 

Summary  of  Site-Specific  Conclusions,  Travis  Air  Force 
Base  Stage  1  Investigation,  IRP  Ihase  II 


Zone/Area 

Investi¬ 
gation 
Cage to  ry 

Rationale 

Supporting 
Sections 
of  Report 

Storm  Sewer  Zone 

PEA-1 

II 

Soil  sanples  indicate  contamination 
present  at  low  levels.  Water  quality 
data  do  not  exceed  standards. 
Monitoring  of  contaminant  levels 
required. 

4. 3. 1.1 

4. 4. 2.1 

Oil  Spill  Area 

II 

Soil  samples  indicate  above  background  4.3. 1.1 
levels  of  oil  and  grease.  Water  4.4.2. 1 

quality  data  found  various  volatile 
organics,  mainly  TCE,  exceeding 
standards.  Two  additional  monitoring 
wells  are  needed. 

LXDlvent  Spill  Area 

II 

Soil  samples  indicate  contamination 
by  oil  and  grease,  and  TCE.  water 
quality  analyses  found  various 
volatile  organics,  mainly  TCE, 
exceeding  standards.  Two  additional 
monitoring  wells  are  needed. 

4.3.1. 1 

4.4. 2.1 

Sewer  Right-of-Way 

II 

Soil,  sediment,  and  water  qualify 
samples  indicate  major  contamination 
by  oil  and  grease,  and  volatile 
organics.  Intensive  investigation 
into  sources  needed. 

4. 3. 1.1 

4. 3. 2.1 

4.4. 2.1 

Landfill  No,  3 

II 

Water  quality  data  indicate 
contamination  below  standards. 
Monitoring  of  contaminant  levels 
required. 

4. 4. 2.2 

JP-4  Spill  Area 

II 

Study  results  do  not  confirm  or 
deny  the  area  as  a  contamination 
source.  At  least  one  additional 
monitoring  well  needs  to  be 
installed. 

4. 4. 2. 3 

k 

U 

*; 
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Table  6-1 
(continued) 


Zone/Area 

Investi¬ 

gation 

Cagetory 

Rationale 

Supporting 
Sections 
of  Report 

sewaqe  Treatment 

Plant  Zone 

II 

Sediment  sanples  indicate  oil  and 
grease  in  the  stream.  Water  quality 
data  indicate  exceedances  of 
standards  and  possible  movement 
off-3ase. 

4. 3. 2. 2 

4. 4. 2.4 

FIA-4 

II 

Sediment  samples  indicate  above 
background  levels  of  oil  and 
grease  in  the  stream.  Water  quality 
data  indicate  some  exceedances  of 
standards,  but  most  are  unconfirmed. 

4. 3. 2.3 
4.4. 2.5 

North  Landfill  Zone 

Landfill  No.  1 

II 

Water  quality  data  indicate 
contamination  by  ICE  below  standards. 
Monitoring  of  contaminant  levels 
required. 

4.4.2  6 

Landfill  No.  2 

II 

Water  quality  data  indicate  small 
amount  of  contamination  emanating 
from  site.  Monitoring  of  contaminant 
levels  required. 

4. 4.2.5 

ETA-2 

II 

Soil  sanples  indicate  contamination 
by  oil  and  grease,  and  TCE.  Water 
quality  data  indicate  some  volatiles 
below  standards,  but  unconfirmed. 

4. 3. 1.4 

4. 4. 2.6 

ETA-3 

II 

Soil  sanples  indicate  contamination 
by  oil  and  grease.  Water  quality 
data  indicate  some  volatiles  above 
standards,  but  unconfirmed.  Two 
additional  monitoring  wells  are 
needed. 

4. 3. 1.4 

4. 4. 2. 6 
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Table  6-2 


Summary  of  Inveatiga tion  Recommendations 


Recommended 

Recommended  New 

R  -'commenoed 

Existing 

New 

Sur  face-water 

Recommen led 

Additional 

Mon itor inq 

Mon  itor*ing 

Sampling 

Analytes  in 

Field 

Wells 

Wells 

Points 

Water 

Activities 

Storm  Sewer  Zone 


fTA-1 

MW-101 

— 

VOA 

Oil  Spill  Ares 

MW- 102 , 

MW- 10  3 

2 

Petroleum , 
hydrocarbons , 

VOA 

Solvent  Spill  Ares 

MW- 104 

MW- 10  5 

MW- 106 

2 

Petroleum , 
hydrocarbons , 
VOA 

Sewer  Hight-of-Way 

MW- 107 
thiough 

nW  -ha 

All  storm  drains 
in  contaminated 

Petro  eum, 
hydrccsr bona , 

UQi  «  m  m  / 

neutrals,  acids 

Equip  storm 
drains  with 
f low  i r  n . 

Landfill  No.  3 

MW- 11 3 

MW- 114 

MW-115 

— 

Pesticides/ 
herbicides , 

VOA 

JP-4  Spill  Sltt 

MW  -  1 1 6 

1 

Petroleum , 
hydrocarbons , 
VOA 

FTA-4 

MW-117 

through 

MW-120 

Petroleum , 
hydrocarbons , 

V  OA 

Seveqe  Treatment 

r*ant  lone 

MW- 121 
through 

MW  - 1 2  4 

VOA,  potability 
factors,  pea- 
ticides/herbi- 
cides,  boron, 

metals 

Off-Base 
well  sam- 

pl ing . 

**PA 


Table  6-2 
(continued) 


Existing 

Monitoring 

Wells 

Recommended 

New 

Monitor ing 
Wells 

Recommended  New 
Surface-Water 
Sampling 

Points 

Recommended 
Analytes  in 
Water 

Recommended 

Additional 

Field 

Act iv i ties 

North  Lanofill  Zone 

Landf ill 

No . 

1 

MW- 130 

— 

VOA 

Landfill 

No. 

2 

MW-125 

through 

MW-129 

— 

VOA,  potability 
factors,  boron, 
metals 

FTA-2 

MW- 133 

MW- 13  4 

— 

Petroleum 
hydrocarbons , 
VOA 

FTA-3 

MW-lil 

MW  - 1 3  2 

2 

Petroleum 
hydrocarbons , 
VOA 

Off-Base 

1 

VOA,  potability 
factors,  boron, 
metals,  pes¬ 
ticides/herbi¬ 
cides 

Install  one 
well  off- 
Base  and 
uporadient 
for  back¬ 
ground  con¬ 
centra¬ 
tions. 
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